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Description 

FIELD OF THE INVENTION 

This invention relates to the discovery of Benzodiazepine analogs of Formula I for use as antagonists of cholecysto- 
kinin (CCK) and gastrin when administered to animals, preferably humans. 

RAPKGROUNP OF THE INVENTION 

The Benzodiazepine analogs of Formula I of this invention are useful in treating various diseases caused by an 
excess of CCK or gastrin. CholecystoWnins (CCK) and gastrin are structurally related neuropeptides which exist .n gas- 
trointestinal tissue and in the central nervous system (see. V. Mutt, fifptroirtfestinal Hormones. G.RJ. Glass. Ed.. 

Raven Press. N.Y.. p. 169andG. Nission,ibjip. 127. 

Cholecystokinins include CCK-33. a neuropeptide of thirty-three amino acids m its originally isolated form (see. 
Mutt and Jorpes Btochem. J. 125, 678 (1971)). its carboxyl terminal octapeptide, CCK-8 (also a naturally-occurnng 
neuropeptide and the minimum fully active sequence), and 39- and 12-amino acid forms. Gastrin occurs in 34-, 1 7- and 
14-amino acid forms, with the minimum active sequence being the C-terminal tetrapeptide. Trp-Met-Asp-Phe-NH 2 . 
which is the common structural element shared by both CCK and gastrin. 

CCHTs are believed to be physiological satiety hormones, thereby possibly playing an important role .n appetrte reg- 
ulation (G. P. Smith. F^inn and its Disorders. A. J. Stunkard and E. Stellar. Eds. Raven press. New ^1984. p. 67). 
as well as also stimulating colonic motility, gall bladder contraction, pancreatic enzyme secretion, and inhibiting gastric 
emptying They reportedly co-exist with dopamine in certain mid-brain neurons and thus may also play a role in the 
functioning of dopaminergic systems in the brain, in addition to serving as neurotransmitters in their own right (see: A. 
J Prange eiaj., "Peptides in the Central Nervous System". Ann. Repts. Med. Chem. 17, 31. 33 [1982] and references 
cried therein; J. A. Williaire. Bjomed, Em.3 107 [1982]; and J. E. Mwley, Ufe5sL3Q. 479, [1982D- 

The primary role of gastrin, on the other hand, appears to be stimulation of the secretion of water and electrolytes 
in the stomach and, as such, it is involved in control of gastric acid and pepsin secretion. Other physiological effects of 
gastrin then include increased mucosal Wood flow and increased antral motility. Rat studies have shown that gastrin has 
a positive trophic effect on the gastric mucosa, as evidenced by increased DNA. RNA and protein synthesis. See e.g. 
30 U.S. Serial No. 452.023 . corresponding to EP-A-0434364. jf 

Antagonists to CCK and to gastrin have been useful for preventing and treating CCK-related and/or gastnn-related 
disorders of the gastrointestinal (Gl) and central nervous (CNS) systems of animals, preferably mammals, and espe- 
cially those of humans. Just as there is some overlap in the biological activities of CCK and gastrin, antagonists also 
tend to have affinity for both receptors. In a practical sense, however, there is enough selectivity for the different recep- 
tors that greater activity against specif ic CCK- or gastrin-related disorders can often also be identified. 

Selective CCK antagonists are themselves useful in treating CCK-related disorders of the appetite regulatory sys- 
tems of animals as well as in potentiating and prolonging opiate-mediated analgesia, thus having utility in thetreatment 
of pa'm [see P L Farisetal.. Science 226. 1215 (1984)]. Selective gastrin antagonists are useful in the modulation ol 
CNS behavior as a palliative for gastrointestinal neoplasms, and in the treatment and prevention of gastrin-related dis- 
orders of the gastrointestinal system in humans and animals, such as peptic ulcers. ZolHnger-Ellison syndrome, antral 
G cell hyperplasia and other conditions in which reduced gastrin activity is of therapeutic value. See e.g. U.S. Patent 
4,820.834. It rs further expected that the CCK antagonists of Formula I are useful anxiolytic agents particularly in the 
treatment of panic and anxiety disorders. . 

Since CCK and gastrin also have trophic effects on certain tumors [K. Okyama, HoHg»doJ.Med.Sci., §& 206-216 
(1 985)]. antagonists of CCK and gastrin are useful in treating these tumors [see. RD. Beauchamp gl a_L. Arm. Surq. . 
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202 303 (1985)]- 

Distinct chemical classes of CCK-receptor antagonists have been reported [R. Freidinger. Msd, Res, Rey, 9, 271 
(1 989)1 The first class comprises derivatives of cyclic nucleotides, of which dibutyryl cyclic GMP has been shown to be 
the most potent by detailed structure-function studies (see. N. Barlas ej §L. Am. J. Physiol.. 242. G 161 (1982) and P. 

so RnhhPTPrttf et aL MoL Pharmacol.. 1 7. 268 (1980)). , . . . 

The second class comprises peptide antagonists which are C-terminal fragments and analogs of CCK. of which 
both shorter (Boc-Met-Asp-Phe-NHa . Met-Asp-Phe-NHz). and longer (Cbz-Tyr(SC^IH)-Met^Trp^Vlet-Asp-NHd C- 
terminal fragments of CCK can function as CCK antagonists, according to recent structure-function studies (see.R.T. 
Jensen et *. Biochem. Bfophys. Acta.. 757. 250 (1983). and M. Spanarkel et§L >L Biol. Chem.. 258, 6746(1983)). 

55 The latter compound was recently reported to be a partial agonist [see, J. M. Howard et §L Gastroenterology 86( 5) Part 
2 1118(1984)1 

The third class of CCK-receptor antagonists comprises the amino acid derivatives: proglumide, a derivative of gju- 
taramic acid, and the N-acyl tryptophans including para^tordaenzoyVL-tryptophan (benzotript), [see. W. F. Hahne ei 
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aL Proc. Natl. Acad. Sci. U.S.A. . 78, 6304 (1981), R. T. Jensen etal.. Biochem. Biophvs. Acta.. 761. 269 (1983)]. All of 
these compounds, however, are relatively weak antagonists of CCK (IC^: generally 1 0* 4 M[although more potent ana- 
logs of proglumide have been recently reported in F. Makovec el aj. t Arzneim-Forsch Drug Re? , 35 (||), 1048 (1985) 
and in German Patent Application DE 3522506A1], but down to 10" 6 M in the case of peptides), and the peptide CCK- 

5 antagonists have substantial stability and absorption problems. 

In addition, a fourth class consists of improved CCK-antagonists comprising a nonpeptide of novel structure from 
fermentation sources [R. S. L Chang et al., Science. 230. 177-179 (1985)] and 3 -substituted benzodiazepines based 
on this structure [published European Patent Applications 167 919, 167 920 and 169 392, B. E. Evans et aL Proc. Natl. 
Acad. Sci. U.S.A., ^ p. 4918-4922 (1986) and R.S.L Chang el aL jbjd, p. 4923-4926] have also been reported. 

10 No really effective receptor antagonists of the in yjvQ effects of gastrin have been reported (J. S. Morley, Gut Pept. 
Ulcer Proc.. Hiroshima Symp. 2nd, 1 983. p. 1 ), and very weak in yjttQ antagonists, such as proglumide and certain pep- 
tides have been described [(J. Martinez. J. Med. Chem. 27. 1597 (1984)1. Recently, however, pseudopeptide analogs 
of tetragastrin have been reported to be more effective gastrin antagonists than previous agents [J. Martinez ei ah, 1 
Med. Chem.. 2SL 1874-1879 (1985)]. 

15 A new class of Benzodiazepine antagonist compounds has further been reported which binds selectively to brain 
CCK (CCK-B) and gastrin receptors [see M. Bock fit a]., J. Med. Chem.. 32, 13-16 (1989)]. One compound of interest 
reported in this reference to be a potent and selective antagonist of CCK-B receptors is (R)-N-(2,3-dihydro-1 -methyl-2- 
oxo-5-phenyl-1H-1.4-benzodiazepin-3-yl)-N 1 -(3-methylphenyl) urea (See U.S. Patent 4,820.834.) One disadvantage of 
the new CCK-B compound reported in Bock etal.. J. Med. Chem .. 32. 13-16 (1989) and U.S. Patent 4,820,834, is that 

20 these CCK-B compounds are poorly water soluble. 

It is, therefore, an object of the present invention to provide antagonists of CCK and gastrin. If an antagonist com- 
pound could be prepared which would bind with the cell surface receptor of CCK or gastrin, then the antagonist com- 
pounds of this invention could be used to block the effect of CCK and gastrin. Another object of the present invention is 
to provide novel CCK and gastrin antagonist compounds which are water soluble. Other objects of the present invention 

25 are to provide the use of novel benzodiazepine analog compounds for the manufacture of a medicament for inhibiting 
the action of CCK and gastrin. 

The above and other object are accomplished by the present invention in the manner more fully described below. 

SUMMARY OF THE INVENTION 

30 

The present invention provides Benzodiazepine analogs of the formula: 
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for use as antagonists of CCK and gastrin. The above-mentioned compounds can be used in a method of acting upon 
so a CCK and/or gastrin receptor which comprises administering a therapeutically effective but non-toxic amount of such 
compound to an animal, preferably a human. A pharmaceutical composition comprising a pharmaceutical^ acceptable 
carrier and, dispersed therein, an effective but non-toxic amount of such compound is another aspect of this invention 

DETAILED DESCRIPTION OF THE INVENTION 

55 

Benzodiazepine analogs of Formula I provide antagonists of CCK and gastrin. The present invention further pro- 
vides novel CCK and gastrin antagonist compound which are water soluble The Benzodiazepine analogs of Formula I 
are useful h a method of antagonizing the binding of CCK to CCK receptors or antagonizing the binding of gastrin to 
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gastrin receptors. The novel Benzodiazepine analogs of the present invention are illustrated by compounds having the 
formula: 
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40 R 1 is absent, one or two of halogen or CH 3 ; 
ft 2 is absent one or two of a halogen or CH 3 ; 
R 3 is CrCs linear or branched chain alky! or cyclopropylmethyl; and 

R 4 is C^-Cs straight or branched chain alkyt CF 3 , cyclopropyi, 2^<limethylcyclopropyl, 2,2<iifluorocydopropyl, 
cyclobutyt, cyclopentyl, cydohexyl, phenyl, or mono- or di-substituted phenyl wherein the substitution is F, CI, Br, 
45 CN, NOg. CF 3 , OCH3, or NHg; 

R 5 is H, methyl, ethyl, or phenyl; 
R 6 is methyl, ethyl, or phenyl; 

or the optical isomers, prodrugs or pharmaceutical ly acceptable salts thereof. 
so The preferred compounds of this invention as set forth in the Examples are as follows: 

1 . N-{1 ,3-Dihydro-1 -methyl-2-CDco-5^henyl-1 H-1 ,4-benzodiazepin^3-yl}-NM[3-<1 H-tetrazol-5-yI)phenylIurea}. 

2. N-|1 ,3-Dihydro-1 -[2-methy!]propyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl}-INr-{[3-(l H-tetrazol-5-yl)phe- 
nyQurea}, 

55 3. N-{1 ,3-Dihydro-1 -ethyl-2Kao-5-phenyH H-1 .4-benzodiazepin-3-yi}-NT-{t3-{1 H-tetrazol-5-yl)phenyf]urea}, 

4. N-{1 f 3-Dihydro-1 -p-propyll-2K)xo-5^henyH H-1 ,4-benzocSazepin-3-yl}-lsr4t3-(1 H^etrazol-5-yi)phenyi]urea}, 

5. N-{1 ,3-D&iydro-1 -methyl-2-axo-5-phenyl-1 H-1 ,4-benzodiazepin^-ylhNH[5^^ 
a N-{1 ,3-Dfriydro-1 -metriyl-2KKO-5-pherryl-1 H-1 ,4-benzodiazepm-3-yl}-^^ 
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7. N-{1,3-Dihydro-1-methyl-2-o^^ 

8. N-{1 ,3-Dihydro-1 -methyl-2-axo-5-phenyl-1 H-1 .A-benzodiazepin-S-ylJ-N'-HS^acetyOphenylJurea}, 

9. N-{1 ,3-Dihydro-1-methyl-2-oxo-5-phenyl-1 H-1 ,4-benzodia2epin-3-^}-N'-{[3-(amino)phenyl]urea}, 

10. N-{1,3-Dihydro-lHTiethyl-2^^ 

1 1 . N-{1,3-Dihydro-1-methyl-2-oxo-5-ph^ phe- 
nyQurea}. 

1 2. N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ^-benzociazepirvS-ylhN'-p-famin^ 

13. N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ^-benzodazepiivS-ylJ-W-tfl H-benzotriazol-5-yl], urea}, 

14. N-{1 ,3-Dihydro-1 -methyi-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl}-N^[3-(aminosulfonyl)pheny0urea}, 

1 5. N-{1 ,3-Dihydro-1 -methyl -2 -oxo-5-pherryl-1 H-1 ^-benzodiazepin-S-ylJ-N'-lp-phenylboronylJurea}, 

1 6. N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ^-benzocfiazepin-S-ylJ-N'-fP-tacetylamino-suHbnylJphe- 
nyljurea}. 

17. N-{1 f 3-Dihydro-1-meflriyl-2-oxo-5-phenyl-1 H-1,4-berizodiazepirv3-yl}-N'-{[3-((1 H-tetrazol-5-yl)methyl)phe- 
nyflurea}, 

1 8. N-{1 ,3-Dihydro-1 -n-propyt-2-oxo-5-phenyl-1 H-1 ,4-berizodiazepin-3-yl}-N'-{[3-(1 H-tetrazol-5-yl)phenyl]urea}, 

19. N-{1 ,3-Dihydro-1 -(2-(S)-mGthylbutyf]-2-oxo-5-phenyl-1 H-1 ,44>enz(xiiazepin-3-ylhN'-{[3-(1 H-tetrazol-5-yl)phe- 
nyljurea}, 

20. N-{1 ,3-Dihydro-1 -cyciopropylmethyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl}-N , -{[3-(1 H-tetrazol-5-yl)phe- 
nyljurea}, 

21 . N-(3-(R,S)-2,3-Dihydro-5-(2-f luorophenyi)-1 -(2-methylpropyl)-2-oxo-1 H-1 Abenzodiazepin^-yll-N^p-Oetra- 
zol-5-yl)phenyl]urea}, 

22. N-{1 f 3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ^^enzodiazepin-S-ylJ-N'-ffS^N-acetylcarboxamidoJphe- 
nyijurea}, 

23. N-{1 ,3-Dihydro-1 -methyi-2-oxo-5-phenyl-1 H-1 ^-benzodiazepiivS-ylJ-N^p-CN-tmethanesulfonylJcarboxam- 
ido)phenyl]urea}, 

24. N-{1 ,3-Dihydro-1-metriyl-2-oxo-5-phenyl-1 H-1 ,4-benz<xJiazepin-3-yl}-N , -{[3-(N-(2-propylsulfbny1)carboxar^ 
ido)phenyi]urea) f 

25. N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 .4-benzodiazepirh3-yl}-r^[3-(^ 
ido)phenyl]urea}, 

26. N-{1 .3-Dihydro-1 -methyl-2-axo-5-phenyM H-1 .4-benzodiazepin-3-yl}-N *{[3-(N-(2-propyIaminocarbonyl)car- 
boxamido)phenyf]urea}, 

27. NH1.3-Dihydro-1^ydopropylm 
rnido)phenyf]iirea}, 

28. N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ( 4-benzodiazepin-3-yl}-N , -{[3-(N-(1 , 1 <Jimethylethylcarbonyl)sul- 
fonamido}phenyl]urea}, 

29. N-{1 ,3-Dihydro-1 -methyi-2-oxo-5-phenyl-1 H-1 .4-benzodiazepin-3-yipN^[3-(r^(2 t 2-dim 
nyf)sufonamkjo)phenyl]urea}, 

30. N-{1 .3-Dihydro-1 -metrTyl-2-oxo-5-phenyH H-1 ,4-benzodiazepin-3«yt}-N4[3-(N-(t-b^ 
midojphenyljurea}. 

31 . N-{1 .3-Dihydro-1 -methyl-2-oxo-5-phertyM H-1 ,4-benzodiazepin-3-yl^ 
mido)prienyl]urea}, 

32. N-{1.3-Dihydro-1 -metriyl-2-oxo-5-phenvM H-1 ,4-benzcxliazepin-3-ylhN'4[3-(fr^ 
ny1]urea}, 

33. N-{1 ,3-Dihydro-1 -fnethyl-2-oxo-5-phenyl-1 H-1 ,4-berizodiazepir>3-y[}-NHl3-(2-m 
nyf]urea}, 

34. N-{1 ,3-Dihydn>1 -methyl-2-oxo-5-phenyM H-1 ,4-benzodiazepin-3-yl}-N , -{P-(1 .2,4-oxadiazol-5-one)phe- 
nyijurea}, 

35. N-{1 ,3-Dihydro-l -cydopropyimethy*-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yf}-N'-{[3-(1 ,2,4-oxadiazol-5- 
one)phenylJurea}, 

36. N-{1 t 3-Dihydro-1-methyl-2Kao-5i3henyl-1 H-1 ,4-benzodazepirv3-yl}-N'-{[3-(2-oxo-1 ,2,3,5-oxathiadiazoW- 
yl)phenyf]urea}, 

37. N41>Dihydro-1 -methyl phenyi]urea}. 
or a pharmaceutical^ acceptable salt thereot 

The most preferred compounds of this invention as set forth in the Examples are as follows: 

1 . N-{1 ,3-Dihydro-l -methyl-2-axo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl}-hr-{p-(1 H-tetrazol-5-yl)phenyi]urea} f 

2. N-{1 ,3-Dir^o-H2-me1hynpropyl-2-oxo-5-phenyl-1 H-1,4-benzocfiazepin-3-yl}-N'-{[3-(1 H-tetrazol-5-yl)phe- 
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nyljurea}, 

1 8. N-{1 ,3-Dihydro-1 -n -propyl -2-oxo-5-phenyl- 1 H-1 ,4-benzodiazepin-3-yl}-N'-{[3-(1 H-tetrazol-5-yl)phenyl]urea}. 
25. N-{1 ,3-Dihydro-1 -methyl-2-oxch5-phenyM H-1 ,4-benzc>diazepin-3-yi}-NH[3-(N-(t-butyl-surfonyl)carboxam- 
ido)phenyl]urea}. 

34. N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyM H-1 ,4-benzodiazepin-3-yl}-N'-{[3-(1 ,2,4-oxadizaol-5-one)phe- 
nyljurea}, or 

35. N-{1,3-Dihydro-1-cyclopropylme^ 
one)phenyl]urea}, or a pharmaceutical^ acceptable salt thereof. 

It will be appreciated that formula (I) is intended to embrace ail possible isomers, including optical isomers, and mix- 
tures thereof, including racemates. 

The present invention includes within its scope prodrugs of the compounds of formula I above. In general, such pro- 
drugs will be functional derivatives of the compounds of formula I which are readily convertible in vivo into the required 
compound of formula I. Conventional procedures for the selection and preparation of suitable prodrug derivatives are 
described, for example, in "Design of Prodrugs", ed. H. Bungaard, Elsevier, 1985. 

The pharmaceutical^/ acceptable salts of the compounds of Formula I include the conventional non-toxic salts or 
the quarternary ammonium salts of the compounds of Formula I formed, e.g.. from non-toxic inorganic or organic acids. 
For example, such conventional non-toxic salts include those derived from inorganic acids such as hydrochloric, hydro- 
bromic, sulfuric, sulfamic, phosphoric, nitric and the like; and the salts prepared from organic acids such as acetic, pro- 
pionic, succinic, glycolic, stearic, lactic, malic, tartaric, citric, ascorbic, pamoic, maleic. hydroxymaleic, phenylacetic, 
glutamic, benzoic, salicylic, sulfanilic, 2-acetoxybenzoic, fumaric, toluenesulfonic, methanesurfonic, ethane disutfonic, 
oxalic, isethionic, and the like. 

The pharmaceutical^ acceptable salts of the present invention can be synthesized from the compounds of Formula 
I which contain a basic or acidic moiety by conventional chemical methods. Generally, the salts are prepared by reacting 
the free base or acid with stoichiometric amounts or with an excess of the desired salt-forming inorganic or organic acid 
or base in a suitable solvent or various combinations of solvents. 

The pharmaceutical ly acceptable salts of the acids of Formula I are also readily prepared by conventional proce- 
dures such as treating an acid of Formula I with an appropriate amount of a base, such as an alkali or alkaline earth 
metal hydroxide e.g. sodium, potassium, lithium, calcium, or magnesium, or an organic base such as an amine, e.g. f 
dibenzylethylenediamine, trimethylamine, piperidine, pyrrolidine, benzylamine and the like, or a quaternary ammonium 
hydroxide such as tetramethylammonium hydroxide and the like. 

The compounds of Formula I antagonize CCK and/or gastrin and are useful as pharmaceutical agents for animals, 
preferably for mammals, and most especially for humans, for the treatment and prevention of gastrointestinal disorders 
and central nervous system disorders. 

Examples of such gastrointestinal disorders include ulcers, such as peptic and gastrointestinal ulcers, irritable 
bowel syndrome, gastroesophagenal reflux disease or excess pancreatic or gastrin secretion, acute pancreatitis, or 
motility disorders, Zollinger-Ellison syndrome, and antral and cell hyperplasia. 

Examples of central nervous system disorders include central nervous system disorders caused by CCK interac- 
tion with dopamine, such as neuroleptic induced tardive dyskinesia. Parkinson's disease, schizophrenia, other psycho- 
sis or Gifles de la Tourette syndrome, and disorders of appetite regulatory systems. 

The compounds of Formula I may further be useful in the treatment or prevention of additional central nervous sys- 
tem disorders including neurological and psychiatric disorders. Examples of such central nervous system disorders 
include anxiety disorders and panic disorders, wherein CCK and/or gastrin is involved. Additional examples of central 
nervous system disorders include panic syndrome, anticipatory anxiety, phobic anxiety, panic anxiety, chronic anxiety, 
and endogeneous anxiety. 

The compounds of Formula I may further be useful in the treatment of oncologic disorders wherein CCK or gastrin 
may be involved. Examples of such oncologic disorders include small cefl adenocarcinomas and primary tumors of the 
central nervous system glial and neuronal cells. Examples of such adenocarcinomas and tumors include, but are not 
limited to, tumors of the lower esophagus, stomach, intestine, colon and lung, inducing small cell lung carcinoma. 

The compounds of Formula I may further be used to control pupil constriction in the eye. The compounds may be 
used for therapeutic purposes during eye examinations and intraocular surgery in order to prevent miosis. The com- 
pounds may further be used to inhfctt miosis occurring in association with iritis, uveitis and trauma. 

The compounds of Formula I are also useful for directly inducing analgesia, opiate or non-opiate mediated, as well 
as anesthesia or loss of the sensation of pain. 

The compounds of Formula I may further be useful for preventing or treating the withdrawal response produced by 
chronic treatment or abuse of drugs or alcohol. Such drugs include, but are not limited to, cocaine, alcohol or nicotina 

The compounds of Formula I are also useful for directly inducing analgesia, opiade or non-opiade mediated, as well 
as anesthesia or loss of the sensation of pain. 
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The compounds of formula (I) may also be useful as neuroprotective agents, for example, in the treatment and/or 
prevention of neurodegenerative disorders arising as a consequence of such pathological conditions as stroke, 
hypoglycaemia, cerebal palsy, transient cerebral ischaemic attack, cerebral ischaemia during cardiac pulmonary sur- 
gery or cardiac arrest perinatal asphyxia, epilepsy, Huntington's chorea, Alzheimer's disease, Amyotrophic Lateral 
Sclerosis, Parkinson's disease, Ol'rvo-ponto-cerebellar atrophy, anoxia such as from drowning, spinal cord and head 
injury, and poisoning by neurotoxins, including environmental neurotoxins. 

The present invention also encompasses a pharmaceutical composition useful in the treatment of CCK and/or gas- 
trin disorders comprising the administration of a therapeutically effective but non-toxic amount of the compounds of For- 
mula I, with or without pharmaceutically acceptable carriers or diluents. 

The compounds of Formula I. may be administered to animals, preferably to mammals, and most especially to a 
human subject either alone or, preferably, in combination with pharmaceutically-acceptabie carriers or diluents, option- 
ally with known adjuvants, such as alum, in a pharmaceutical composition, according to standard pharmaceutical prac- 
tice. The compounds can be administered orally or parenteral^, including intravenous, intramuscular, intraperitoneal, 
subcutaneous and topical administration. 

For oral use of an antagonist of CCK, according to this invention, the selected compounds may be administered, 
for example, in the form of tablets or capsules, or as an aqueous solution or suspension. In the case of tablets for oral 
use, carriers which are commonly used include lactose and corn starch, and lubricating agents, such as magnesium 
stearate, are commonly added. For oral administration in capsule form, useful diluents include lactose and dried corn 
starch. When-aqueous suspensions are required for oral use, the active ingredient is combined with emulsifying and 
suspending agents. If desired, certain sweetening and/or flavoring agents may be added. For intramuscular, intraperi- 
toneal, subcutaneous and intravenous use, sterile solutions of the active ingredient are usually prepared, and the pH of 
the solutions should be suitably adjusted and buffered. For intravenous use, the total concentration of solutes should be 
controlled in order to render the preparation isotonic. 

When a compound according to Formula I is used as an antagonist of CCK or gastrin in a human subject, the daily 
dosage will normally be determined by the prescribing physician with the dosage generally varying according to the 
age, weight, and response of the individual patient, as well as the severity of the patient's symptoms. However, in most 
instances, an effective daily dosage will be in the range of from about 0.005 mg/kg to about 50 mg/kg of body weight, 
and preferably, of from about 0 05 mg/kg to about 50 mg/kg of body weight, and most preferably, of from about 0.5 
mg/kg to about 20 mg/kg of body weight, administered in single or divided doses. 

In some cases, however, it may be necessary to use dosage levels outside these limits. For example, doses as low 
as about 1 ng/kg, about 0.005 jig to about 0.05 *ig, or about 100 ng to about 100 ng/kg may be administered. 

In the effective treatment of panic syndrome, panic disorder, anxiety disorder and the like, preferably about 0.05 
mg/kg to about 1 .0 mg/kg of CCK antagonist may be administered orally (p.a), administered in single or divided doses 
per day (txi.d). Other routes of administration are also suitable. 

For directly inducing analgesia, anesthesia or loss of pain sensation, the effective dosage range is preferably from 
about 100 ng/kg to about 1 mg/kg by intraperitoneal administration. Oral administration is an alternative route, as well 
as others. 

In the treatment of irritable bowel syndrome, preferably about 0.1 to 10 mg/kg of CCK antagonist is administered 
orally (p.o.), administered in single or divided closes per day (bid.). Other routes of administration are also suitable. 

The use of a gastrin antagonist as a tumor palliative for gastrointestinal neoplasma with gastrin receptors, as a 
modulator of central nervous activity, treatment of Zollinger - Ellison snydrome, or in the treatment of peptic ulcer dis- 
ease, an effective dosage is preferably from about 0.1 to about 10 mg/kg, administered one-to-four times daily is indi- 
cated. 

Because these compounds antagonize the function of CCK in animals, they may also be used as feed additives to 
increase the food intake of animals in daily dosage preferably from about 0.05 mg/kg to about 50 mg/kg of body weight 
The compounds of Formula I may be prepared according to the reaction schemes as set forth below. 
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SCHEME 2 
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SCHEME 3 




BrCH 2 COCl 



OCH 2 Br 



1- NH 3 ( g) 
2. A 



NaH, DMF 

I- 



KOtBu 
>-vONO 
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SCHEME 3 cont'd 

5% Ru on C 
H 2 





1. CCK Receptor Binding (Pancreas) 

CCK-8 sulphated was radiolabeled with 125 l-BoKon Hunter reagent (2000 Ci/mmole). Receptor binding was per- 
formed according to Chang and Lotti (Proc. Natl. Acad Sci. 8& 4923-4926, 1986) with minor modifications. 

Male Sprague-Dawley rats (150-200g) were sacrtficed by decapitation. The whole pancreas was dissected free of 
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fat tissue and was homogenized in 25 volumes of ice-cold 10 mM Hepes buffer with 0.1% soya bean trypsin inhibitor 
(pH 7.4 at 25°C) with a Kinematica Polytron. The homogenates were centrifuged at 47,800 g for 10 min. Pellets were 
resuspended in 10 volumes of binding assay buffer (20 mM Hepes, 1 mM EGTA, 5 mM MgCI 2 . 150 mM NaCI, bacitracin 
0.25 mg/ml, soya bean trypsin inhibitor 0.1 mg/ml, and bovine serum albumin 2 mg/ml, pH 6.5 at 25°C) using a teflon™ 
homogenizer, 1 5 strokes at 500 rpm. The homogenate was further diluted in binding assay buffer to give a final concen- 
tration of 0.5 mg original wet weight/1 ml buffer. For the binding assay, 50 ul of buffer (for total binding) or unlabeled 
CCK-8 sulfated to give a final concentration oM ^M (for nonspecific binding) or the compounds of Formula I (for deter- 
mination of inhibition of 125 I-CCK binding) and 50 ul of 500 pM 125 l-CCK-8 (i.e. 50 pM final concentration) were added 
to 400 jii of the membrane suspensions in microfuge tubes. All assays were run in duplicate. The reaction mixtures 
were incubated at 25°C for 2 hours and the reaction terminated by rapid f iltration (Brandell 24 well cell harvester) over 
Whatman GF/C filters, washing 3 x 4 mis with ice-cold 100 mM Nad. The radioactivity on the filters was counted with 
a LKB gamma counter. 

2 CCK Receotor Binding (Brain) 

CCK-8 sulphated was radiolabelled and the binding was performed according to the description for the pancreas 
method with minor modifications. 

Male Hartley guinea pigs (300-500g) were sacrificed by decapitation and the cortex was removed and homoge- 
nized in 25 mL ice-cold 0.32 M sucrose. The homogenates were centrifuged at 1000 g for 1 0 minutes and the resulting 
supernatant was recentrifuged at 20,000 g for 20 minutes. The P 2 pellet was resuspended in binding assay buffer (20 
mM N^-hydroxyethyl-piperazine-N^-ethane sulfonic acid (HEPES). 5 mM MgCI 2 , 0.25 mg/ml bacitracin, 1 mM ethyl- 
ene glycol-bis-O-aminoethylether-N.NMetraacetic acid) (EGTA)pH 6.5 at 25°C, using a teflon™ homogenizer (5 strokes 
at 500 rpm) to give a final concentration of 10 mg original wet weight 11.2 mis buffer. For the binding assay. 50\i\ of 
buffer (for total binding) or unlabeled CCK-8 sulfate to give a final concentration of 1 urn (for nonspecific binding) or the 
compounds of Formula I (for determination of inhfoition of 125 l-CCK-8 binding) and 50 of 500 pM 125 l-CCK-8 (i.e. final 
concentration of 50 pM) were added to 400 ul of the membrane suspensions in microfuge tubes. All assays were run in 
duplicate. The reaction mixtures were incubated at 25°C for 2 hours and then the reaction was terminated on Whatman 
GF/C filters by rapid filtration (Brandell 24 well cell Harvester) with 3 x 5 ml washes of cold 1 00 mM NaCI. The radioac- 
tivity on the filters was then counted with a LKB gamma counter. 

5. Gastrin Antagonism 

Gastrin antagonist activity of compounds of Formula I is determined using the following assay. 

A gastrin Receptor Binding in Guinea Pig Gastri c Glands 

Preparation of guinea oia gastric mucosal glands 

Guinea pig gastric mucosal glands were prepared by the procedure of Chang et al.. Science 230. 177-179 (1985) 
with slight modification. Gastric mucosa from guinea pigs (300-500 g body weight, male Hartley) were isolated by 
scraping with a glass slide after washing stomachs in ice-cold, aerated buffer consisting of the following: 1 30 mM NaCI, 
12 mM NaHCOa. 3 mM Nal^PO* 3 mM NazHPO* 3 mM K 2 HP0 4 , 2 mM MgS0 4 , 1mM CaCfe, 5 mM glucose and 4 
mM L-glutamine, 50 mM HEPES, 0.25 mg/ml bacitracin, 0.10 mg/ml soya bean trypsin inhibitor, 0.1 mg/ml bovine 
serum abumin, at pH 6.5, and then incubated in a 37°C shaking water bath for 40 minutes in buffer containing 1 mg/ml 
collagenase and bubbled with 95% 0 2 and5% CCfe. The tissues were passed twice through a 5 ml syringe to liberate 
the gastric glands, and then filtered through Nitex #202 gauge nylon mesh. The fitered glands were centrifuged at 272 
g for 5 minutes and washed twice by resuspension in 25 ml buffer and centrrfugation. 

B. Binding studies 

"me washed guinea pig gastric glands prepared as above were resuspended in 25 ml of standard buffer. For bind- 
ing studies, to 250 ul of gastric glands, 30 ul of buffer (for total bincfing) or gastrin (3 uM final concentration, for nonspe- 
cific bincfing) or test compound and 20 pi of 125 l-gastrin (NEN, 2200 Ci/rnmoie, 0.1 nM final concentration) were added. 
AV assays were run in triplicate The tubes were aerated with 95% 02 and 5% CX>2 and capped. The reaction mixtures 
after incubation at 25°C for 30 minutes in a shaking water bath were rapidly ffltered (Brandell 24 well cell harvester) over 
Whatman and G/F B filters presoaked in assay buffer and immediately washed further with 3 x 4 ml of 1 00 mM ice cold 
Nad. The radioactivity on the filters was measured using a LKB gamma counter. 
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In Vitro Results 

Effect of The Compounds of Formula I on 12 5 l-CCK-8 receptor binding 

The preferred compounds of Formula I are those which produced dose-dependent inhibition of specific 125 I-CCK- 
8 bincflng as defined as the difference between total and non-specific (i.e. in the presence of 1 CCK) binding. 

Drug displacement studies were performed with at least 10 concentrations of compounds of formula 1 and the IC50 
values were determined by regression analysis. IC^ refers to the concentration of the compound required to inhibit 
50% of specific binding of 125 l-CCK-& 

The data in Table I were obtained for compounds of Formula L 
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CCK RECEPTOR BINDING RESULTS 
IC 50 (MM) 

Compound "»I-CCK 1«I-CCK 125 I-CCK 

n£ Example Pancreas Stain Hflfftric Glands 



1. 


0.400 


0.001 


0.0007 


2. 


1.4 


0.0001 


0.00024 


3. 


0.029 


0.0016 


N.D. 


4. 


0.2 


0.0041 


N.D. 


5. 


>3 


0.046 


N.D. 


6. 


2 


0.048 


N.D. 


7. 


3.1 


0.027 


N.D. 


8. 


1.2 


0.0036 


N.D. 


9. 


>3 


0.033 


N.D. 


10. 


1.36 


0.028 


N.D. 


11. 


0.3 


0.1 


N.D. 


12. 


0.53 


0.032 


N.D. 


13. 


1.5 


0.019 


N.D. 


14. 


4.4 


0.074 


N.D. 


15. 


0.42 


0.0096 


N.D. 


16. 


>3 


0.0039 


N.D. 


17. 


1.8 


0.0048 


N.D. 


18. 


1.1 


0.000067 


N.D. 


19. 


0.5 


0.00025 


N.D. 


20. 


870 


0.0004 


N.D. 


21. 


0.15 


0.0014 


N.D. 


22. 


3.8 


0.055 


N.D. 


23. 


1.5 


0.012 


N.D. 
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TABLE I (Cont'd) 

Compound 125 I-CCK 125 I-CCK 125 I-CCK 

of Example Pancreas Stain CastrAg GiUnfls 



24. 


2.4 


0.0076 


N.D. 


25. 


>3 


0.00038 


N.D. 


26. 


>3 


0.41 


N.D. 


27. 


4.6 


0.00055 


N.D. 


o • 


>3 


0.012 


N.D. 


29. 


>3 


0.011 


N.D. 


30. 


>3 


0.014 


N.D. 


31. 


>3 


0.015 


N.D. 


32. 


0.012 


0.0089 


N.D. 


33. 


1.6 


0.021 


N.D. 


34. 


1.1 


0.00019 


N.D. 


35. 


0.19 


0.00009 


N.D. 


36. 


1.52 


0.0196 


N.D. 


37. 


2.46 


0.00362 


N.D. 



(N.D, - No Data) 



EXAMPLES 

40 Examples provided are intended to assist in a further understanding of the invention. Particular materials 
employed, species and conditions are intended to be further illustrative of the invention and not limitative of the reason- 
able scope thereof. 

EXAMPLE 1 

45 

Synthesis of N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-y1}N'-{[3-(1 H-tetrazol-5-y!)phenyf]urea 

A) 3-Nftro-(1H-tetrazol-5-yl)ben2ene (1) 

so Nrtrobenzonrtrile (5 g) was dissolved in 50 ml of dry N.N-dimethyfformamide and mixed with 10.97 g of sodium 
azide and 9.03 g ammonium chloride The resulting suspension was heated to 1 1 0°C for 1 8 hours. The reaction mixture 
was concentrated in vacuo and the residue was dissolved in water (50 ml). The aqueous solution was washed with ethyl 
acetate and acidified with 1 N HCI solution. The aqueous phase was then extracted with ethyl acetate and the organic 
extracts were dried (sodium sulfate) and concentrated to give 8.5 g of the title compound as a white solid. 

55 

B) 3-AmincK1 H-tetrazol-5-yl)benzene (2) 

3-Nitro-(l H-tetrazol-5~yf)benzene was dissolved in 200 ml of ethanol, treated with 1 .7 g of 10% pallacfium/carbon 
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catalyst, and hydrogenated on a Parr apparatus at 30 psi for 2 hours. The reaction mixture was filtered through Celite 
and concentrated to give 4.7 g of the title compound. 

C)N-{1,3-Dihydro-1-methyl^^ ( 3 ) 

A solution of 346 mg of 3-amino-(1H-tetrazol-5-yl)benzene in 20 ml of tetrahydrofuran was stirred magnetically in 
an ice bath and treated in sequence with triethylamine (314 *iL) and triphosgene (224 mg) under anhydrous conditions. 
The pH of the reaction mixture was adjusted to 8 by the addition of triethylamine. After 15 minutes, 400 mg of 3-(R)- 
amino-1 ,3-dihydro-1-methyl-5-phenyl-2H-1 ,4-benzodiazepin-2-one was added and the reaction mixture was stirred at 
room temperature overnight. The reaction mixture was concentrated under reduced pressure and the residue was par- 
titioned between ethyl acetate and 25% acetic acid solution. The aqueous layer was extracted with ethyl acetate and 
the combined organic extracts were dried (sodium sulfate) and roto-evaporated. Flash column chromatography of the 
crude reaction product on silica gel (chtoroform-methanolacetic acid. 95:5:0.5. v/v elution) afforded 260 mg of the title 
compound: m.p. 180°C(d). 

HPLC = 98% pure at 214nm; TLC R f = 0.16 (CHCI 3 - CH 3 OH, 9:1). 

NMR(DMSO-D 6 ): Consistent with structure assignment and confirms presence of solvent. 
FAB MS: 453 (M + + 1). 



Analysis for C^HaoNfA* • 0.30 CHCI3 * 1 .2 




CH3OH: 




Calculated: 


C, 58.14; 


H. 4.80; 


N f 21.27. 


Found: 


C. 58.19; 


H, 4.68; 


N ( 21.09. 



EXAMPLE 2 

Synthesis of N-11 .3-Dihvdro-1 -r2-methYllproovl-2-oxo-5-ohenvl-1 H-1 A -benzodiazepin-S-vll-NMre-fl H-tetrazol-5- 
yl)phenvnureal 

(A) 1 3-DihYrirty5^hi^-3-mHr^ 

5-phenW-3-(SH(g-meth^ 4-benzodiazepin-2-one. (7) 

1,3-Dihydro-5-pheny^ (647 mg) and 459 mg of carbonyldiimidazole 

were combined in 20 ml of dry tetrahydrofuran. The resulting solution was protected from moisture and stirred for 20 
hours at room temperature. To this solution was then added 360 *iL of (S)-(-)-sec-phenethyl alcohol and the reaction 
mixture was heated to the refluxing temperature of the solvent for 2.5 hours. Additional amounts of (S)-(-)-sec-phenethyl 
alcohol were added in increments throughout the course of the reaction until a total of 1 .06 ml had been added. After 
refluxing for 75 hoirs the reaction was complete. The reaction mixture was cooled and concentrated. The residual 
material was applied to a silica gel column (13 cm x 60 mm) and the diastereomeric mixture was separated by eluting 
with the following gradients: 28% ethyl acetate in hexane (1 L), 33% ethyl acetate in hexane (1 L), 35% ethyl acetate in 
hexane (1L), 40% ethyl acetate in hexane (iq. In this way, 170 mg of the less polar 3-(R) (8) and 100 mg of the more 
polar 3-{S) diastereomer were obtained (The remaining mass balance was collected as a mixture of diastereomers). 

(R\ 1 3-nihvriro-1-(2-methvnprt^ 
one. (9) 

1,3-Dihydro^i3henyl-3HRH[te^ (155 mg) in 4 ml 

of dry N.NKjirrtethytforrnamide was stirred magnetically in an ice bath under an inert atmosphere. Socfium hydride (1 8 
mg, 60% oil cfispersion) was added and the reaction mixture was stirred at 0°C_ After 1 hour 51 pL of isobutylbromide 
was added and the reaction rrixture was warmed to room temperature ever 1.75 hours. Two more portions of isobutyl- 
bromide (35 pL) were added over 4 hours and 5 mg of sodium hydride was added. The reaction mixture was stirred for 
28 hours, concentrated in vacuo, and the residue was chromatographed on f ive 1 mm x 20 cm x 20 cm precoated silica 
gel plates (9:1 chloroform-methanol eulution) to give 68 mg of the desired product 
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(C) 1.3-PihvdrcM-(2-metM)pr^ hvdrobromide. MO) 

1 ,3-Dihydro-1 -(2-methy1)pro^^ 
one (68 mg) was dissolved in 8 ml of dry methylene chloride. The solution was cooled to 0°C and saturated with hydro- 
s gen bromide gas. After 30 minutes the solvent and excess hydrogen bromide were removed under reduced pressure 
to give 67 mg of a pale yellow powder. 

(D) N-f3-(RH .3-Dihvdro-1 -(2-methvnpropvl-2-oxo-5-phenyl-1 H-1 .4-benzodia2epin-3-vll-N'-(f3-(1 H-tetrazoJ-5-ynphe- 
nvi]ureaV (11) 

10 

A solution of 27.3 mg of 3-amino-(1 H-tetrazol-5-yl)benzene in 2 ml of tetrahydrof uran was stirred magnetically in an 
ice bath and treated in sequence with triethylamine (18.1 nL) and triphosgene (16.6 mg) under anhydrous conditions. 
The pH of the reaction mixture was adjusted to approximately 8 with the incremental addition of triethylamine. After 15 
minutes, 40 mg of 3-(R)-aminoO,3^ihydro-1-methyl-5i3h^ was added and the reac- 

ts tion mixture was stirred at room temperature for 15 minutes mora The reaction mixture was concentrated under 
reduced pressure and the residue was partitioned between ethyl acetate and 25% acetic acid solution. The aqueous 
layer was extracted with ethyl acetate and the combined organic extracts were dried (sodium sulfate) and roto-evapo- 
rated. Preparative thick layer chromatography of the crude reaction product on two 1 mm x 20 cm x 20 cm precoated 
silica gel plates (chloroform-methanol-acetic acid, 92:8:0.8, v/v elution) afforded the title compound: m.p. >200°C (d). 

20 

HPLC = >99% pure at 214 nm; TLC R f = 0.48 (CHCI 3 -CH 3 OH-HOAc 90:10:1, v/v). 

NMR (DMSO-D 6 ): Consistent with structure assignment and confirms presence of solvent. 
FAB MS: 495(M + +1). 

25 



Analysis for C27H 26 N 8 0 2 • 0.30 CHCt 3 • 0.9 




CH3OH: 




Calculated: 


C. 60.56; 


H, 5.39; 


N, 20.04. 


Found: 


C, 60.56; 


H. 5.01; 


N, 19.91. 



35 EXAMPLE 3 

Synthesis of N-f1 .3-Dihydro-1-ethvl-2-oxo-5-Dhenvl-1 H-1 ,4-ben20diazeoin-3-yl}-N'-f^3-f 1 H-tetrazol-5-vl) Dhenvl]urea) 

A solution of 902 mg of 3-amino-(1 H-tetrazole-5-yi)benzene in 2 ml of tetrahydrofuran was stirred magnetically in 
40 an ice bath and treated in sequence with triethylamine (78 pL) and triphosgene (55 mg) under anhydrous conditions. 
The pH of the reaction mixture was adjusted to 8 by the addition of an additional 78 jd. triethylamine. After 30 minutes. 
190 mg of 3-amino-1 ,3^hydro-^ethy^-5-phenyl-2H-1 ,4-benzodiazepin-2-one was added and the reaction mixture was 
stirred at room temperature for 30 minutes mora The reaction mixture was concentrated under reduced pressure and 
the residue was partitioned between ethyl acetate and 25% acetic acid solution. The aqueous layer was extracted with 
45 ethyl acetate and the combined organic extracts were dried (sodium sulfate) and roto-evaporated. Preparative thick 
layer chromatography of the crude reaction product on silica gel (chtoroform-methanol-acetic acid, 90:10:0.1, v/v elu- 
tion) afforded the title compound: m p. 200° C (shrinks). 

HPLC * >98% pure at 214 nm; TLC R t = 0.40 (CHCI3-CH3OH-HOAC, 90:10:1). 

50 

NMR(DMSO-D 6 ): Consistent with structure assignment and confirms presence of solvent 
FAB MS: 467 (NT +1). 



55 



Analysis for C^H^N^ • 0.9 CH3OH: 


Calculated: 


C. 62.80; 


H, 5.21; 


N, 22.62. 
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(continued) 



Analysis for C 25 H 22 N 8 0 2 • 0.9 CH 3 OH: 


Found: 


C. 62.85; 


H. 4.92; 


N, 22.43. 



EXAMPLE 4 

Synthesis of N-{1 .3-Dihvdro-1 -r2-propvf|-2oxo-5-phenvH H-1 ^-benzocfiazeoin-S-yiyN'-ifS-f 1 H-tetrazol-S-vRphe- 
nvl]urea} 

By employing reaction conditions identical to those described in Example 3, except that 3-amino-1 ,3-cfihydro-1 -{2- 
propyl]-5-phenyl-2H-1 ,4-benzodiazepin-2-one was substituted for 3-amino-1 ,3-dihydn>1 -ethyl-5-phenyl-2H-1 ,4-benzo- 
diazepin-2-one, the title compound was obtained as a white solid: m.p. 200° C (d); 

HPLC = >97% Pure at 214 nm; TLC Rf = 0.33 (CHCI^C H 3 OH -HOAc, 90:10:1). 

NMR(DMSO-D 6 ): Consistent with structure assignment and confirms presence of solvent. 
FAB MS: 481(M + +1). 



Analysis for C 26 H 24 N 8 0 2 • 0.6 HOAc • O.2H2O: 


Calculated: 
Found: 


C, 62.80; 
C, 62.75; 


H, 5.19; 
H, 5.27; 


N. 21.54. 
N, 21.54. 



EXAMPLE 5 

N-{1 .3-Dihydn>1 -methyl-2-oxo-5-phenyl-1 H-1 ^-benzodiazepin-S-vll-N^ffS^-chlo^pyridyriurea) 

A solution of 97 mg of 5-amino-2-chloropyridine in 2 ml of tetrahydrofuran was stirred magnetically in an ice bath 
and treated in sequence with triethylamine (105 \xL) and triphosgene (75 mg) under anhydrous conditions. After 20 min- 
utes, 200 mg of 3-(R)-amino-1 ,3-dihydro-1 -methyl-5-phenyl-2H-1 ,4-benzodiazepin-2-one was added and the pH of the 
reaction mixture adjusted to 8 by the addition of an additional 1 05 nL of triethylamine. The reaction mixture was stirred 
at room temperature for 2 hours and then was concentrated under reduced pressure The residue was partitioned 
between ethyl acetate and water. The aqueous layer was extracted with ethyl acetate and the combined organic 
extracts were dried (sodium sulfate) and roto-evaporated. The crude product was recrystallized from an ethyl acetate- 
hexane solvent mixture to give 190 mg of the title compound: m.p. >190° C (d). 

HPLC = 99% pure at 214 nm; TLC R, = 0.55 (CH2CI2-CH3OH 9:1). 

NMR(DMSO-D 6 ): Consistent with structure assignment and confirms presence of solvent 
FAB MS: 420(M+ + 1). 



Analysis for C^H^CIN^ • 0.15 




EtOAc- 0.351^0: 




Calculated: 


C, 61.77; 


H, 4.57; 


N, 15,94. 


Found: 


C. 61.74; 


H. 4.39; 


N. 15.97. 
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EXAMPLE 6 

N-{1.3-Pihvdro-1-meth^ 

By employing reaction conditions identical to those described in Example 5, except that 5-amino-2-methoxypyrid- 
ine was substituted for 5-amino-2-chloropyridine, the title compound was obtained as a white solid after purification by 
preparative thick layer chromatography on silica gel (chloroform-methanol, 9:1): m.p. 168-170° C ; 

HPLC = 98% pure at 214 nm; TLC R, = 0.48 (EtOAc). 

NMR(DMSO-D 6 ): Consistent with structure assignment and confirms presence of solvent. 
FAB MS: 416(M + +1). 



Analysis for C23H21N5O3 • 0.25 EtOAc * O.35H2O: 


Calculated: 
Found: 


C, 64.95; 
C f 64.91; 


H. 5.38; 
H, 5.23; 


N, 15.78. 
N, 15.71. 



EXAMPLE 7 

N-f 1 .3-Dihvdro- 1 -methvl-2-oxo-5-phenvi- 1 H- 1 ^-benzodiazepin-S-vD-N^irS-fcvanolDhenvnurea} 

A solution of 891 mg of 3-aminobenzonrtrile in 20 ml of methylene chloride was stirred magnetically in an ice bath 
and treated in sequence with triethylamine (525 fiL) and triphosgene (745 mg) under anhydrous conditions. The pH of 
the reaction mixture was adjusted to 8 by the addition of the requisite amount of triethylamine. After 15 minutes, 1 g of 
3-(R)-amirx>-1 ,3<Jihydro-1 -methyl-5i3henyl-2H-1 ,4-benzodia2epin-2-one was added and the reaction mixture was 
stirred at room temperature for 1 5 minutes. The reaction mixture was diluted with methylene chloride and washed with 
saturated sodium sulfate solution, 1% HQ solution and brine, then dried (sodium sulfate) and concentrated under 
reduced pressure. The residue was recrystallized from a methanol-ethyl acetate solvent mixture to give 1 .33g of the title 
compound: m.p. 249-250° C. 

HPLC = >98% pure at 214 nm; TLC R f = 0.25 (Hexane-ethyl acetate, 1:1). 

NMR(DMSO-D 6 ): Consistent with structure assignment and confirms presence of solvent. 
FAB MS: 410(lvr+1). 



Analysis for C^H^N^ • 0.25H2O 




Calculated: 
Found: 


C, 69.63; 
C. 69.68; 


H, 4.75 
H, 4.63 




N, 16.92. 
N, 17.06. 



EXAMPLE 8 

N-(1.3^ihvdro-1-methv^^ 

3-(R)-Arrino-1 ,3-dihydro-l -methyl-5-phenyl-2H-1 ,4-benzodiazeptn-2-one (500 mg, 1 .88 mmole) was dissolved in 5 
ml of tetrahydrofuran and treated with 3-acetytphenyfisocyanate (304 mg, 1 .88 mmole) at room temperature. The reac- 
tion mixture was stirred for 1 hour and the resulting soGd was collected. This crude product was recrystallized from chlo- 
roform to give 710 mg of the analytical material: rap. 225-226* C. 

HPLC = >99% pure at 214 nm; TLC R f = 0.21 (CHCI3-CH3OH, 95:5). 
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NMR(DMSO-D 6 ): Consistent with structure assignment and confirms presence of solvent. 
FAB MS: 427 (M + + 1). 



Analysis for C25H22N4O3 • 0.35H 2 O: 


Calculated: 
Found: 


C. 69.38; 
C. 69.36; 


H, 5.29; 
H, 5.13; 


N, 12.95. 
N, 13.06. 



EXAMPLE 9 

IM-H 3-Dihvdro-l -methvl-2-oxo-5-phenvl-1 H-1 .4-benzodiazeDin>3-vl}-N T -fr3-(amino)phe nYnur^} 

To 640 mg (1 .49 mmole) of the carbamate resulting from the addition of 4-nitrophenylchtoroformate to 3-(R)-amino- 
I.SKfiriydro-l-methyl-S-p^ in 20 ml of N,N-dimethylformamide was added triethyl- 

amine (228 uL) at room temperature. 1 f 3-phenylenediamine (806 mg) was added and the resulting mixture was heated 
at 40° C for 2 hours. The reaction mixture was concentrated and the residue was partitioned between ethyl acetate and 
saturated sodium bicarbonate solution. The organic phase was washed with brine and concentrated. The resulting 
product was recrystallized from a methanol-ethyl acetate solvent mixture to yield the analytical material: m.p. 225-226° 
C. 

HPLC = >99% pure at 21 4 nm; TLC R, = 0.40 (EtOAc). 



NMR(DMSO-D 6 ): 
FAB MS: 



Consistent with structure assignment and confirms presence of solvent. 
400 (M + + 1). 



Analysis for C2 3 H 21 N$03 • O.65H2O: 


Calculated: 
Found: 


C, 67.18; 
C, 67.24; 


H, 5.47; 
H, 5.36; 


N, 17.03. 
N, 16.64. 



EXAMPLE 10 

N-{1 .3-Dihvdro-1 -methv»-2-Qxo-5-Dhenvl-1 H-1 .4-benzodiazepin-3-vl^Nr^ 

A suspension of 200 mg of N-{1 ,3-dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3 ^N'-{p-(cyano)phe- 
nyQurea} in ice cold methylene chloride was treated with 0.3 ml hydrogen peroxide (30%), 33 mg of tetrabutylammo- 
nium hydrogensutfete, and 0.2 ml of sodium hydroxide solution (20%). After 2 hours an additional 0.2 ml of 30% 
hydrogen peroxide was added and stirring was continued at room temperature for 2 hours mora The reaction mixture 
was diluted with methylene chloride and and acidified with 1 M HQ solution. The organic phase was dried (sodium sul- 
fate) and concentrated under reduced pressure The residue was purified via flash column chromatography employing 
ethyl acetate as eluant to give 60 mg of the title compound: m.p. 1 82-184° C. 

HPLC = >99% pure at 214 nm; TLC R, = 0.25 (CHCI3-CH3OK 9:1). 

NMR(DMSO-D 6 ): Consistent with structure assignment and confirms presence of solvent 
FAB MS: 428(M*+1). 



Analysis for Cz^^sQa-O.SEtOAc-O^SHaO: 



Calculated: C, 64.75; H.5.37; N, 14.98. 
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(continued) 



Analysis for C 2 4H 21 N 5 03 • 0.3EtOAc • OJSh^O: 


Found: 


C. 64.71; 


H, 5.12; 


N, 14.97. 



EXAMPLE 11 

N-{1 .3-Dihydro-1-methvl-2-oxo-5-phenvl-1 H-1 .443enzodiazepin-3-vl)-N'-{f3^dimethvlDh^ 

N-{1,3-Dihydro-1-methyl-2-oxo-5-phenyl-1H-1, 4-benzodiazepin-3-yl}-N , -{[3-(amino)phenyl]urea} (100 mg, 0.25 
mmole) was dissolved in 3 ml of telrahydrofuran. To this solution was added 41 .8 \iL of triethylamine and dimethyl chlo- 
rophosphate. The resulting reaction mixture was protected from moisture and stirred at room temperature overnight. An 
additional 2 equivalents each of dimethyl chlorophosphate and triethylamine were added and stirring was continued. 
The reaction mixture was concentrated and the residue was applied to precoated silica gel preparative plates. The 
product was eluted initially with ethyl acetate and then with chloroforrn-methanol (9:1): m.p. 182-184° C. 

HPLC = >99% pure at 214 nm; TLC R f = 0.46 (CHCI 3 -CH 3 OH, 9:1). 

NMR(DMSO-D 6 ): Consistent with structure assignment and confirms presence of solvent. 
FAB MS: 508(M + + 1). 



Analysis for CasHseNgOsP • 1 .2 CHCI 3 • 2.351^0: 


Calculated: 
Found: 


C, 45.40; 
C, 45.37; 


H, 4.64; 
H, 5.00; 


N, 10.11. 
N, 10.95. 



EXAMPLE 12 

N-f 1 .3-Dihvdro-1-methvl-2'Oxo-5-Dhenvl-1 H-1 ^-benzodiazepin-S-vD-N'-irs^aminosulfonamidolDhenvnureal 

A solution of 169 mg of 3-aminosulfonamido-aniline in 5 ml of tetrahydrofuran was stirred magnetically in an ice 
bath and treated in sequence with triethylamine (126 nL) and triphosgene (89.5 mg) under anhydrous conditions. The 
pH of the reaction mixture was adjusted to 8 by the addition of an additional 126 nL of triethylamine. After 20 minutes, 
200mg of 3-(R)-amino-1 ,3-dihydrol-methyl-5-phenyl-2H-1 ,4-benzodiazepin-2-one was added and the reaction mixture 
was stirred at room temperature for 1 hour. The reaction mixture was diluted with ethyl acetate and acidified with 20% 
acetic acid solution. The mixture was extracted with ethyl acetate and the combined organic extracts were washed with 
brine, then dried (sodium sulfate) and concentrated under reduced pressure. The residue was chromatographed on sil- 
ica gel (chloroform-methanol-acetic acid, 90:10:1) to give 105 mg of the title compound: rap. 167° C (shrinks); 

HPLC = >97% pure at 214 nm; TLC R, = 0.34 (CHCI3-CH3OH-HOAC. 90:10:1); 

NMR(DMSO-D 6 ): Consistent with structire assignment and confirms presence of solvent 
FAB MS: 479(M* + 1). 



Analysis for (^H^NgC^S • 0.20^0 • 0.6HOAc: 


Calculated: 
Found: 


C, 56.00; 
C, 55.96; 


H,4.84; 
H,4.64; 


N, 16.13. 
N, 16.14. 
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EXAMPLE 13 

N-{1 .3-Dihvdro-l -methvl-2-oxo-5-phenvl-1 H-1 .4-benzodiazeDin-3-vll-N '-(ri H-benzotriazol-5-vnurea) 

5 A solution of 1 31 mg of 5-aminobenzotriazole in 3 ml of tetrahydrofuran was stirred magnetically in an ice bath and 
treated in sequence with triethylamine (136 \iL) and triphosgene (96.2 mg) under anhydrous conditions. The pH of the 
reaction mixture was adjusted to 8 by the addition of an additional 136 *iL of triethylamine. After 20 minutes, 200 mg of 
3-(R)-amino-1 ,3-dihydro-1-methyl-5-phenyl-2H-1 ,4-benzodiazepin-2-one was added and the reaction mixture was 
stirred at room temperature for 1 hour. The reaction mixture was diluted with ethyl acetate and acidified with 1 0% citric 

70 acid solution. The mixture was extracted with ethyl acetate and the combined organic extracts were washed with brine, 
then dried (sodium sulfate) and concentrated under reduced pressure. The residue was chromatographed on silica gel 
(chloroform-methanol-acetic acid, 90:10:1) to give 173 mg of the title compound: m.p. >200° C (d); 

HPLC = >9S% pure at 214 nm; TLC R f = 0.30 (CHCI 3 -CH 3 OH-HOAc, 90:10:1); 

15 

NMR(DMSOD 6 ): Consistent with structure assignment and conf irms presence of solvent. 
FAB MS: 426(M + + 1). 



Analysis for C2 3 H 19 N 7 0 2 • 0.45H 2 O • 1 .1 HOAc: 


Calculated: 
Found: 


C, 60.58; 
C, 60.57; 


H, 4.90; 
H, 4.55; 


N, 19.63. 
N, 19.60. 



EXAMPLE 14 

IM-f 1 .3-Dihvdro-l -methvl-2-oxo-5-ohenvl-1 H-1 .4-benzod iazeoin-3-vlMvr-(T3-f aminosurfonvnphenyllureat 

By employing reaction conditions similar to those descrtoed in Example 7, except that 3-aminobenzenesulfonamide 
was substituted for 3-aminobenzonitrile, the title compound was obtained as a white solid in 42% yield after preparative 
thick layer chromatography: m.p. 185° C (shrinks); 

HPLC = >97% pure at 214 nm; TLC R f = 0.32 (CHCI3-CH3OH-HOAC, 90:10:1). 

NMR(DMSOD 6 ): Consistent with structure assignment and confirms presence of solvent 
FAB MS: 464(M + + 1). 
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Analysis for C^K^NgC^ • 0.3HOAc: 




Calculated: 


C t 58.86; 


H, 4.65; 


N, 14.55. 


45 


Found: 


C, 59.22; 


H, 4.55; 


M 14.08. 



EXAMPLE 1$ 

50 N-f 1 ^Dihvdro-I -methvl-2-oxo-5-ohenvl-1 H-1 .4-bCTzodiazeoin-3>Yl^^r-(F3^herwlbororTY^u^ea} 

By employing reaction conditions similar to those described in Example 7, except that 3-aminobenzeneboronic was 
substituted for 3-an^robertzonrtrile. the title compound was obtained as a white solid after preparative thick layer chro- 
matography using CHgCla-CHaOH-HOAc^O, 90:10:1:1: rap. 235° C (d); 

55 

HPLC = >97% pure at 214 nm; TLC Rf = 0.43 (CHaag^HaOH-HOAc-^O, 90:10:1 :1). 
NMR(DMSO-Ds): Consistent with structure assignment and confirms presence of solvent 



26 



EP 0 508 796 B1 

FAB MS: 464(M*+1). 



Analysis for CjqH^ BN 4 0 4 • 1 .65H 2 0 • 0.7CHa 3 : 


Calculated: 
Found: 


C, 53.63; 
C, 54.01; 


H, 4.75; 
H, 5.08; 


N, 10.56. 
N, 10.16. 



EXAMPLE 1S 
N-{1.3-Pitodro-1-rneth^^ 

To a solution of tetrahydrofuran (1 .5 ml) containing N-{1 ,3-dihydro-1 -methyl-2-oxo-5-phenyl- 1 H-l ,4-benzocfiazepin- 
3-yl}-N^[3-(aminosulfonyi) phenyljurea} (63 mg) was added 2 equivalents of triethylamine and 1 .5 equivalents of acetic 
anhydride. The reaction mixture was stirred for 6 hours and then was treated with two equivalents each of triethylamine 
and acetic anhydride. Stirring was continued for 48 hours. The reaction mixture was concentrated and applied to four 
precoated silica gel preparative plates (0.5 mm thickness). The plates were developed with chloroform-methanol-acetic 
acid, 90:10:1 to give 55 mg of the title compound as a solid: m.p. 215° C (d); 

HPLC = >97% pure at 214 nm; TLC R, = 0.36(CHCl3-CH 3 OH-HOAc-H 2 O. 90:10:1 :1). 

NMR(DMSO-D 6 ): Consistent with structure assignment and confirms presence of solvent 
FAB MS: 506 (M + + 1). 



Analysis for C25H23N5O5 • 0.5H 2 O • 0.6HOAc: 



Calculated: 


C. 57.34; 


H, 4.81; 


N, 12.76. 


Found: 


C, 57.36; 


H, 4.48; 


N f 12.78. 



EXAMPLE 17 

N-f 1 .3-DihYdro-1-methv<-2-oxo»5-ohenv1-1 H-1 .4-benzodia2epin-3-vl)-N f -{f 3- ((1 H-tetrazol-5-vftmethvl) phenvf|urea) 

A solution of 231 mg of 3-amino-[(1 H-tetrazole-5-yf)methyllbenzene in 10 ml of tetrahydrofuran was stirred magnet- 
ically in an ice bath and treated in sequence with triethylamine (137 *iL) and triphosgene (96.9 mg) under anhydrous 
conditions. The pH of the reaction mixture was adjusted to 8 by the addition of 1.5 equivalents more of triethylamine. 
After 10 minutes the ice bath was removed, 200 mg of 3-(R)-amirto-1 ,3-di hydro- 1 -methyt-5-pheny1-2H-1 ,4-benzodi- 
azepin-2-one was added, and the reaction mixture was stirred at room temperature for 30 minutes. The reaction mixture 
was concentrated under reduced pressure and the residue was applied to six, 1 mm thick precoated silica gel prepara- 
tive plates, Elution with chloroformmethanol-acetic acid p 90:10:1) afforded 185 mg of the title compound: m.p. 180° C 
(shrinks). 

HPLC = 99% pure at 214 nm; TLC Rf = 0.45 (CH2CI2-CH3OH-HOAC, 90:10:1). 

NMR(DMSO-D 6 ): Consistent with structure assignment and confirms presence of solvent 
FAB MS: 467(lvT + 1). 



Analysis for C2 5 H22N 8 02 - 0.5 HO Ac • O.3H2O: 


Calculated: 


C, 62.21; 


H. 4.94; N, 22.33. 
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(continued) 



Analysis for C^H^NsOg • 0.5 HOAc • 0.3H 2 O: 


Found: 


C, 62.20; 


H. 4.74; 


N, 22.30. 



EXAMLE 18 

Synthesis of N-|1 .3-Dihvdro-1 -n-propyl-2-oxo-5-phenvl-1 H-1 .4-benzodia2eDin-3-v ll-N , -ff3-(1 H-tetrazd-S-vOphe- 
nyl]urea] 

By employing reaction conditions identical to those described in Example 2, except that n-propylbromide was sub- 
stituted for i-buty!bromide, the title compound was obtained as a white solid: m.p. >191° C (d); [a] D = +5.7° (c = 0.07, 
CH 3 OH); 

HPLC = >98% pure at 214 nm; Chiral purity > 99.5% 

NMR(DMSO-D 6 ): Consistent with structure assignment and confirms presence of solvent. 
FAB MS: 481 (M + + 1). 



Analysis for Ca^NaPfc • 0.35 HOAc • 0.7 H^O: 


Calculated: 
Found: 


C, 62.37; 
C, 62.42; 


H, 5.25; 
H, 5.15; 


N, 21.80. 
N, 21.79. 



EXAMPLE 19 

Synthesis of N-11 .3-Pihvdro-1 ■f2-(S)-methvlbutvn-2-axo-5H3henvl-1 H-1 ^enzcdiazepin-3-Yn-tsr-ff3-(1 H-tetrazpl-5- 
yl)phenyl]urea) 

By employing reaction conditions identical to those described in Example 2, except that (S)-(+)-1-iodo-2-methyibu- 
tane was substituted for i-butylbromide, the title compound was obtained as a white solid: 
rap. 185° C (shrinks); 

HPLC = >96% pure at 214 nm; TLC R f = 0.40 (CHCI3-CH3OH-HOAC 90:1 0:1 , v/v). 

NMR(DMSO-D 6 ): Consistent with structure assignment and confirms presence of solvent 
FAB MS: 509(M+ + 1). 



Analysis for C^gNaCfe • 0.90 HOAc: 


Calculated: 
Found: 


C, 63.61; 
C, 63.70; 


H, 5.66; 
H, 5.71; 


IM, 19.92. 
IM, 19.81. 



EXAMPLE 20 

Synthesis of N^1.3-Oihvdrc-1^ctoro^ 
vt)phenvThjreal 

By employing reaction conditions identical to those described in ExanpJe 2, except that cydopropylmethylbromide 
was substituted for i-buty (bromide, the title compound was obtained as a white solid : 
ntp.195°C(d); 
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HPLC = >98% pure at 214 nm; TLC R, *= 0.57 (CHCI 3 -CH 3 OH-HOAc 90:10:1, v/v). 

NM R(DMSO-D 6 ): Consistent with structure assignment and confirms presence of solvent. 
FAB MS: 493 (NT +1). 



Analysis for C 2 7H24N 8 0 2 • 0.15 




CHa 3 -1.55CH 3 OH: 




Calculated: 


C, 61.54: 


H. 5.46; 


N, 20.01. 


Found: 


C, 61.64; 


H, 5.15; 


N, 19.64. 



EXAMPLE 21 

N-r3(R.S)-2.3-Dihvdro-5- (2-f luorophenvlH ■(2-methvlpropvl)-2-oxo-1 H-1 .4-benzodia2eoin>3-vr|-N'-f[3-(tetra2ol-5- 
yf)phenyl]urea} 

2-Amino-2-fluorobenzophenone 

To a stirred, cooled (4°C) solution of aniline (10.9mL, 0.12mol) in 1,1,2,2-tetrachloroethane (200mL) was added 
dropwise a 1M solution of boron trichloride in dichloromethane (130mL, 0.13mol) followed by a solution of 2-fluoroben- 
zonitrile (17.3mL, 0.16mol) in 1.1 ,2,2-tetrachloroethane (50mL) then aluminium trichloride (17.33g, 0.13mol). The reac- 
tion mixture was heated to 100°C in order to distill the majority of the dichloromethane then the mixture was heated at 
150°C (oil bath temperature) for 5 hours. After cooling to 4°C 2M HCI (100mL) was added cautiously and the mixture 
was heated to 100°C (oil bath temperature) for 30 minutes. The mixture was cooled to room temperature then diluted 
with dichloromethane (200mL) and filtered. The organic layer was separated, washed with water (2 x 200mL), dried 
(sodium sulphate) then evaporated in vacuo to afford an orange solid (12.95g) which was recrystallized from ethanol to 
give the title compound as a yellow crystalline solid (10.80g, 42%):mp 127-128°C. R f 0.61 in ethyl acetate/n-hexane 
(1:1) on silica. 

2-f(2-Bromoacetynamino1-2-fluorobenzophenone 

To a cooled (-10°C), stirred suspension of 2-amino-2-fluorobenzophenone (19.40g, 0.090mol) in dichloromethane 
(130ml_) and water (10mL) was added a solution of bromoacetyibromide (9.0mL, 0.104mof) in dichloromethane 
(30mL), keeping the temperature of the reaction mixture at -1 0°C. After addition the reaction mixture was stirred whilst 
warming to room temperature (2 1/2 hours). The organic layer was collected, washed with water (2 x 1 0OmL) then con- 
centrated to approximately 70mL Hexane (70mL) was added and the required product collected by filtration (25.6g. 
83%):mp 120-121°C R, 0.30 in diethyl etherAvhexane (1:1) on silica; 1 H NMR (CDCI 3 ) 6 4.05 (2H,s). 7.10-7.64 (7H, 
m), 8.70 (1H f d, J= 8Hz) t 11.95 (1H, broad s); MS. m/z 335 (M + ). Anal. Calcd. for C 15 H 11 BrFNO 2 :C f 53.59;H.3.30; N, 
4.17. Found: C. 53.32; H, 3.33; N, 4.00. 

1 .3-Dihvdro-5-(2-f luorophenvl)-2H-1 .4-benzodiazepin-2-one 

Anhydrous ammonia gas was bubbled through a stirred, cooled (-10°C) suspension of 2-[(2-bromoacetyl)amino]- 
2-fkjorobenzophenone (25-0g, 0.074mof) in methanol (460mL), keeping the reaction mixture terrperature below 10°C. 
After the mixture was saturated (2 hours) it was stirred whilst warming to room temperature over 1 hour, then heated to 
ref fcoc for 2 hours. The methanol was evaporated to afford an orange solid which was re-dissolved in hot methanol 
(80mL), filtered then diluted with water (80mL) in portions to promote crystallization After ageing at 4°C for 1 hour the 
required prodjct was collected by filtration and dried over phosphorus pentaxide in vacuo ( 1 7.6g, 93%):mp 1 81 -1 82°C. 
R, 0.30 in ethyl acetate/n-hexane (1 :1) on silica; 1 H NMR (CDCI 3 ) 6 4.38 (2H, s). 7.02-7.60 (8H, m), 8.74 (1 H, broad s); 
MS, m/z 254 (M+). AnaL Calcd. for C^H^FNgO: C, 70.86; H. 4.36; N. 1 1.02. Found: C, 71.09; H f 4.29; N, 11.13. 

1>Dihvdro-542-fIijofo^ 4-benzodiazeoin-2H3ne 

Socfium hydride (2.57g of a 55% oil dispersion, 0.059mol) was added in portions to a stirred, cooled (0°C) solution 
of 1 ,3<Jihydro-5(2-f luorcphenyl)-2H-1 ,4-benzodiazepin-2-one (15.0g. 0.059mol) in anhydrous dimethylformamide 



29 



EP0 508 796 B1 



(230mL), under a nitrogen atmosphere. The reaction mixture was stirred at 0°C for 20 minutes then l-iodo-2-methyl- 
propane (7.0mL, 0.061 mo!) was added dropwise. After a further 1 hour at 0°C the mixture was stirred at room temper- 
ature for 20 hours. Water (5mL) was added then the mixture evaporated to dryness in vacuo. The residue was 
partitioned between ethyl acetate (250mL) and water (150mt_). The organic layer was separated, washed with water 
(100mL) brine (100mL) then dried (sodium sulphate) and evaporated to give an orange oil which was purified by col- 
umn chromatography on silica using ethyl acetate/n-hexane (1:2) to (1:1) (gradient). The title compound was obtained 
as a viscous yellow gum (13.60g, 74%). R, 0.45 in ethyl acetate/n-hexane (1 :1) on silica; 1 H NMR (CDCI3) 5 0.72 (3H. 
d J = 6 5HZ), 0.82 (3H. d. J=6.5Hz). 1.70-1.82 (1H, m), 3.45 (1H, dd, J 1= 5, J 2 = 14Hz). 3.79 (1H, d. J=10.5Hz), 4.37 
(1 H, dd, J,- 10, J 2 =14Hz), 4.85 (1 H, d, J=10.5Hz), 7.02-7.72 (8H, m); MS, m/z 310 (M + ). Anal. Calcd. for C 19 H 19 FN 2 0. 
0.33H 2 O: C.72.15; H, 6.27; N, 8.86. Found: C, 71.91; H, 6.02; N, 8.72. 

1 3-Dihvdro-5-f2-f luoroohenvlVI -(2-methvlryccvlV3-oximido-2H- 1 .4-benzodiazepin-2-one 

Potassium t-butoxide (1 2.83g, 0.105mol) was added in portions to a stirred, cooled (-20°C) solution of 1 ,3-dihydro- 
5-(2-fluorophenyl) -2H-1-(2-methylpropyl)-1,4-benzodiazepin-2-one (13.18g, 0.042mol) in anhydrous toluene (200mL), 
under a nitrogen atmosphere. After stirring at -20°C for a further 5 minutes isopentylnitrite (6.7mL, O.OSOmol) was 
added dropwise keeping the temperature of the reaction mixture below -15°C. After a further 30 minutes the mixture 
was poured onto a cooled (4°C), vigorously stirred mixture of ethyl acetate (200mL) and 1M citric acid (200ml_). The 
organic layer was separated and the aqueous extracted with ethyl acetate (200mL). The combined organics were 
washed with water (2 x 200mL), dried (sodium sulphate) then evaporated to dryness. The residue was treated with tol- 
uene (50mL) and rvhexane (150mL) and the required product was collected by filtration (1 1 .50g, 81%): mp 220-223°C. 
Rt 0 45 in ethyl acetate/n-hexane (1:1) on silica; 1 H NMR (CDCI 3 ) 8 0.72-0.95 (6H, m), 1.80-1.92 (1H, m), 3.50-3.58 
(1H. m), 4.42-4.50 (1 H, m), 6.94-7.50 (8H. m); MS. nrVz 339 (IvT); IR (nujol) 3350, 1650 and 1595 cm 1 . Anal. Calcd. for 
C 19 H 18 FN 3 0 2 : C, 67.24; H F 5.35; N. 12.38. Found: C, 67.39; H, 5.59; N, 12.05. 

3(R.S)-Amino-1.3^ihvdro-5-(2-fluOTOD 

1 ,3-Drhyaro-5-(2-fluorophenyl)-1 -(2-methylpropyl)-3-oximido-2H-1 ,4-benzodiazepin-2-one (11-5g, 0.034moi) was 
hydrogenated in methanol (1 .5L) with 5% ruthenium on carbon (3g) at 40 psi, with heating to 70°C, for 24 hours. A fur- 
ther quantity of 5% ruthenium on carbon (1g) was added and the mixture hydrogenated for another 24 hours. The mix- 
ture was filtered and the solvent evaporated to afford the title amine as a viscous gum (1 1 .8g). 1 H NMR (D 6 -DmSO) 5 
0.58 (3H. d, J = 6.5Hz), 0.77 (3H, d, J= 6.5Hz) ( 1 .50-1.64 (1H, m), 3.65 (1 H, dd, J^S, J 2 = 14Hz), 4.20 (1H, dd, ^=10, 
J 2 =14Hz), 4.28 (1H t s), 7.16-7.72 (8H, m). 

5-(3-Nitroohenyi)tetrazole 

Toa solution of 3-cyanonitrobenzene (20g, 0.13mol) in 1 -methyl-2-pyrrolidinone (200mL) was added triethylamine 
hydrochlonde (27.9g. 0.20mol) followed by sodium azide (26.4g, 0.40mol). The mixture was heated at 160°C for 1.5 
hours, then cooled to ambient temperature, poured into ice water (lOOOmL) and acidified using 5M HCI. The solid which 
precipitated from the mixture was filtered, washed with water and dried under vacuum at 50°C to afford the title tetrazole 
(22.1g, 86%) as a beige powder; mp 154-156°C. 'H NMR (CDCI 3 ) 8 7.59 (1 H, dd r J= 8Hz), 8.19 (1H, d. J=8Hz). 8.36 
(1H,d,J=8Hz),8.86(1H,s). 

5-(3-AminoDhenvntetrazole hydrochloride 

To a solution of 5-(3-rttrophenyl) tetrazole (22g, 0.12mol) in ethanol (500ml) was added 1 0% palladium on carbon 
(1 5g. 7% (w/w)) in hydrochloric acid (23mL of a 5M solution). The mixture was hydrogenated at 40 psi for 10 minutes 
then the catalyst f iltered off and washed with water. The solvents were evaporated in yafijQ and the brown solid azeo- 
troped with toluene (4 x 100mL). The resulting solid was triturated with hot ethanol to give 5-(3-aminophenyl)tetrazole 
rrydrochloride (16.3g, 71%) as a beige powder, mp 203-205°C. 1 H NMR (D 2 0) 8 7.63 (1H, d. J=8Hz), 7.75 (1H, dd, 
J=8Hz), 8.00 (2H,m). 

N-(3(R.SV2.3-DilTv^o-5-f24liJorooheiTvft-1 -(2-methvtprccyiV2-oxo-l H-1 ^-benzcxftazepin-S-vn-N'-rs^tetrazoh^ 
yl)phenvnurea 

Triethylamine (286uU 2.1mmol) was added to a stirred suspension of 5-{3-anronopheny0tetrazole hydrochloride 
(2l9mg, 1 .03mmol) in anhydrous tetrahydrofuran (10mL). under a nitrogen atmosphere. The suspension was cooled 
(4°C) and triphosgene (1 02mg, 0.34rnmol) was added followed by further triethylamine (143uU 1 .02mmol). The cooling 
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bath was removed and the suspension was stirred at room temperature for 30 minutes. A solution of 3(R,S)-amino-1 .3- 
dihydro-5-(2-f!uorophenyl)-1-(2-methylprc^yl)-2H-1 f 4-benzodia2epin-2-one (230mg, 0.71 mmol) in anhydrous tetrahy- 
drofuran (10mL) was added and the reaction mixture was stirred at room temperature for an hour. Ethyl acetate (20mL) 
was added and the mixture was acidified with 20% aqueous acetic acid. The organic layer was separated and the aqeu- 

5 ous was extracted with ethyl acetate (2 x 20mL). The combined organics were washed with brine, then dried (sodium 
sulphate) and evaporated to afford a colourless solid. This solid was triturated with methanol then purified by column 
chromatography on silica using tetrahydrofuran - 0.5% acetic acid in tetrahydrofuran. The solid obtained was further trit- 
urated with methanol to afford the title compound as a colourless solid (90mg. 25%): mp > 185°C (dec.). Rj 0.65 in 0.5% 
acetic acid/tetrahydrofuran on silica; 1 H NMR (de-DMSO) 8 0.62 (3H, d, J = 7Hz), 0.80 (3H, d, J = 7Hz), 1 .52-1 .68 (1 H ( 

w m), 3.72 (1H, dd. J-t = 5, J 2 « MHz), 4.23 (1H. dd, J, = 10, J 2 = 14Hz), 5.28 (1H, s), 7.24-7.81 (11H, m), 8.22 (1H, dd, 
= 2, J 2 = 2Hz). 9.40 (1H, s); MS, FAB*, nVz 513 (M+H) + . Anal. Calcd. for C27H 25 FN 8 0 2 .2H 2 0:C, 59.1 1 ; H, 5.33; N, 
20.43. Found: C, 58.99; H, 4.98; N, 20.25. 

Example 22 

is 

Synthesis of N-f 1 .3-Dihvdro-1 -methvl-2-axo-5-phenvl-1 H-1 .4^enzodiazepin-3-vt>-N^ f[3-(N-a(^tvlcarboxamido)p he> 
nyl]urea} 

3-Nrtro-N-(acetvl)phenvlcarboxamide 

20 

A solution of 3-nitrophenylcarboxamide (2 g) in 1 25 ml of dry methylene chloride was cooled to 0° C and mixed with 
1.25 ml of acetic anhydride and 2.1 g of 4-N.N-dimethylaminopyridine. The reaction mixture was warmed to room tem- 
perature and stirred for 1 hour. Additional amounts of 4-N,N<limethylaminopyridine (809 mg) and acetic anhydride 
(1 .25 ml) were added to the reaction mixture and stirring was continued overnight The reaction mixture was diluted with 
25 300 ml of methylene chloride and was washed with 60 ml of 5% citric acid solution. The organic extracts were dried, 
concentrated in vacuo, and the residue was chromatographed on silica gel (chloroform-methanol, 97:3 v/v) to yield 500 
mg of the title compound in pure form. 

3-Amino-N-(acetvnphenvlcarboxamide 

30 

3-Nitro-N-(acetyl)phenylcarboxamide (200 mg) was dissolved in 60 ml of ethanol, treated with 200 mg of 10% pal- 
ladium/carbon catalyst, and hydrogenated on a Parr apparatus at 30 psi for 15 minutes. The reaction mixture was fil- 
tered through Cefite and concentrated to give the title compound in quantitative yield as a white solid. 

35 N-{i.3-Pihvdro-1-methv^^ 

A solution of 213 mg of 3-amino-N^acetyl)phenylcarboxamide in 10 ml of tetrahydrofuran was stirred magnetically 
in an ice bath and treated with triphosgene (118 mg). Triethylamine was added in three equal portions (100 mL) over a 
ten minute period. The pH of the reaction mixture was approximately 7 (moist pH paper) and was adjusted to 8 by the 

40 addition of 50 uL more of triethylamine. 

After 5 minutes at 0°C, the reaction mixture was warmed to room temperature for 5 minutes, recooled to 0°C and 
treated with a solution of 2 ml tetrahydrofuran containing 213 mg of 3-(R)-amino-1 ,3<Jihydro-methyt 5-phenyt-2H-1 ,4- 
benzodiazepin-2-one. The reaction mixture was warmed to room temperature, stirred for 40 minutes, and f itered. The 
f iltrate was concentrated under reduced pressure and was then azeotroptcally dried with toluene. The residue was chro- 

45 matographed on six 1 mm precoated silica gel plates (chloroforn>methand-acetic acid, 93:7:0. 75, v/v elution) to afford 
243 mg of the title compound: mp. 1 76°C (d). 

HPLC = 98.9% pure at 214 nm; TLC R, = 0.29 (CHCb-CHaOH, 9:1). 

so NMR(DMSO-Dg): Consistent with structure assignment and confirms presence of solvent 
FAB MS: 470(lvT+1). 



Analysis for C^H^NsO* -0.45 EtOAc: 


Calculated: 


C. 65.58; 


H, 5.27; 


N, 13.76. 
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(continued) 



Analysis for C26H23N5O4 • 0.45 EtOAc: 


Found: 


C, 65.53; 


H, 5.22; 


N, 13.81. 



Example 23 

S ynthesis of N-n .3-Dihvdro-1 -methyt-2-oxo-5-phenyl-1 H-1 ,443enzodiazepin-3-vlVN -f[3-(N-(methanesutfonvl)carboxa- 
midotohenvriureal 

10 

3-Nrtro-N-(methanesutfonvl)Dhenvlcarboxamide 

A solution of 3-nitrophenyicarboxamide (2 g) in 150 ml of dry tetrahydrofuran was cooled to 0°C and treated with 
609 mg of sodium hydride (60% oil dispersion). The reaction mixture was stirred for 20 minutes and then methanesul- 
15 fonylchloride (1 .18 ml) was introduced dropwise via syringe. After 5 minutes the reaction mixture became homogene- 
ous and was warmed to room temperature and stirred overnight. The reaction mixture was diluted with 300 ml of ethyl 
acetate and was washed with brine. The organic extracts were dried, concentrated in vacuo, and the residue was chro- 
matographed on silica gel (ethyl acetate then chloroform-methanol, 95:5 v/v) to yield 1 .6 g of the title compound in pure 
form. 

20 

3-Amino-N-(methansulfonvl)phenylcarboxamide 

3-Nitro-N-(methanesuHonyl)phenylcarboxamide (1 .6 g) was dissolved in 50 ml of ethanol, treated with 510 mg of 
10% palladium/carbon catalyst, and hydrogenated on a Parr apparatus at 30 psi for 15 minutes. The reaction mixture 
25 was filtered through Celite and concentrated to give the title compound (1 .1 g) as a white solid. 

N-f 1 .3-Dihvdro-1 -methvl-2-oxo-5-ohenvH H-1 4-ben20diazepin-3-vl}-N'-{f3-(N-(methanesulfonvl)rartx)xamido)p he- 
nyl]urea} 

30 The title compound was obtained employing reaction conditions identical to those described in Example 22 except 
that 3-amino-N-(methanesulfonyl)phenylcarboxamide was substituted for 3-amino-N-(acetyl)phenyl carboxamide: 

HPLC = 98.3% pure at 214 nm; TLC R t = 0.27 (CHCI3-CH3OH, 9:1). 

35 NMR(DMSOD 6 ): Consistent with structure assignment and confirms presence of solvent. 
FAB MS: 506(1^ + 1). 



Analysis for C25H23N5O5S • 0.25 CH 3 OH • 0.55 




CHCI3. 




Calculated: 


C, 53.50; 


H, 4.27; 


N, 12.09. 


Found: 


C, 53.48; 


K 4.10; 


N, 11.75. 



Example 24 

Synthesis of N41.3-PjhvoVo-1-methvl-2-Qx^ 
so nrttdolphenvnurea) 

3-lsmro-N-{2jyopvlsufor^ 

A solution of 3-nrtrophenytafbcxamide (2 g) in 150 ml of dry tetrahydrofuran was cooled to 0°C and treated with 
55 530 mg of sodium hydride (60% oB cfispersion). The reaction mixture was stirred for 20 minutes and then 2-propyfsulfo- 
nytchloride (1 .5 mi) was introduced dropwise via syringe After 5 minutes the reaction mixture became homogeneous 
and was warmed to room tenperature and stirred for 2 hours. The reaction mixture was diluted with 300 rrd of ethyl ace- 
tate and was washed with brine. The organic extracts were dried, concentrated in vacua and the residue was chroma- 
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tographed on silica gel (chloroformmethanol, 95:5 v/v) to yield 0.6 g of the title compound in pure form. 

3-Amino-N-f2-proDvlsulfonvnDhenvlcarbQxamide 

3-Nitro-N-(2-propylsulfonyl)phenylcarboxamide (0.6 g) was dissolved in 30 ml of ethanol, treated with 300 mg of 
10% palladium/carbon catalyst, and hydrogenated on a Parr apparatus at 30 psi for 15 minutes. The reaction mixture 
was f iftered through Celite and concentrated to give the title compound (307 mg) as a solid. 

N-(1.3-Pihvdro-1-metlTvl-2 -^ 
nyl)ureat 

The title compound was obtained employing reaction conditions identical to those described in Example 22 except 
that 3-amino-N-(2-propylsulfbnyl)phenylcarboxamide was substituted for 3-amino-N-(acetyl)phenyl carboxamide: m.p. 
198-200°C. 

HPLC = 95% pure at 214 nm; TLC R, = 0.31 (CHCI3-CH3OH, 9:1). 

NMR(DMSO-D 6 ): Consistent with structure assignment and confirms presence of solvent. 
FAB MS: 534 (M + + 1). 



Analysis for CgyH^NgOsS • 0.1 CHCI3 • 0.25 




CH3OH: 




Calculated: 


C. 59.40; 


H, 5.10; 


N, 12.69. 


Found: 


C. 59.35; 


H, 4.85; 


N, 12.72. 



Ex a m p le 2 5 

Synthesis of N-f 1.3-Dihvdro-1-methvl-2-oxo-5-Dhenvl-1 H-M^enzodiazepin-S-vlVN'-ffa^ 
mido)phenvl|urea} 

The title compound was obtained employing reaction conditions identical to those described in Example 22 except 
that 3-amino-N-(t-butylsulfonyl)phenylcarbaxamide was substituted for 3-amino-N-(acetyl)phenyl carboxamide: m.p. 
204-205°C. 

HPLC = >99% pure at 214 nm; TLC R, = 0.65 (CH 2 Cl2-CH30H-HOAc-H 2 O f 90:10:1 :1). 
NMR(DMSO-D 6 ): Consistent with structure assignment and confirms presence of solvent 



Analysis for C25H23N5O5S • 0. 1 fyO- 


Calculated: 
Found: 


C, 61.21; 
C, 61.18; 


H. 5.36; 
H. 5.34; 


N, 12.75. 
N, 12.9. 



Example 26 

Synthesis of N-f 1 ,3-Dihydro-l -methvl-2-axo-5-phenv1-1 H-1 .4^enzodiazeDin^ylVI^{[3-(W^ 
nvl)carboxamido)phenvl|urea} 

3-Nttro-N-[2-propvlamirKxarb^ 

A solution of 3-nitrophenylcarbaxamide (2 g) in 25 ml of dry tetrahydrofuran was cooled to 0°C and treated with 648 
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mg of sodium hydride (60% oil dispersion). The reaction mixture was stirred for 15 minutes and then 2-propylisocyanate 
(1 .48 ml) was introduced dropwise via syringe. The reaction mixture was then stirred at 0°C overnight. The reaction 
mixture was diluted with 300 ml of ethyl acetate. The reaction mixture was washed with 10% citric acid solution and 
brine. The organic extracts were dried and then concentrated in vacuo to yield 3.9 g of the title compound in sufficient 
purity to be used in the next step. 

3-Amino-N-(2-propylaminocarbonynphenvlcarboxamide 

3-Nitro-N-(2i3ropylaminocartx)nyl)phenytert)Oxamide (1 .5 g) was dissolved in 150 ml of ethanol, treated with 850 
mg of 1 0% palladium/carbon catalyst, and hydrogenated on a Parr apparatus at 30 psi for 1 0 minutes. The reaction mix- 
ture was filtered through Celrte and concentrated to give the title compound (1 .1 g) as a solid. 

N-f 1 .3-Dihvdro-1 -methyl-2-oxo-5-ohenyl-1 H-1 .4-benzodia2epin-3'VlVN , 4r3-(N-(2-Dropvlaminocart)onvi)carboxam- 
idolphenvllureal 

The title compound was obtained employing reaction conditions identical to those described in Example 22 except 
that 3-amino-N-(2^ropylaminoc»rtDonyi)phenylcaitoxamide was substituted for 3-amino-N-(acetyl)phenylcarboxam- 
ide: m.p. 159-162°C (ethyl acetate-hexane). 

HPLC = 99.1% pure at 214 nm; TLC R f = 0.30 (EtOAc-hexane, 2:1). 

NMR(DMSO-D 6 ): Consistent with structure assignment and conf irms presence of solvent. 
FAB MS: 513(M + + 1). 



Analysis for C 28 H2 8 N 6 0 4 • 1 .5 H 2 0: 


Calculated: 


C. 62.32; H, 5.79: 


N. 15.58. 



Example 27 

Synthesis of rsH1 .3-Pihvdro-1 -<^clopropvlmethvl-2-oxo-5-phenvl-1H-1 ^^nzodia zepin-a-vll-N'-ffS^N-facetvl^sutfbna- 
micfr)phenyl]gr3al 

3-NHro-N-(acetvl)ben2enesuHbnamide 

A solution of 3-nrtrobenzenesutfonamide (615 mg) in 1 0 ml of dry tetrahydrofuran was cooled to 0°C and mixed with 
0.34 ml of acetic anhydride and 166 mg of 4-N t N-dimethylaminopyridine. The reaction mixture was stirred for 30 min- 
utes, quenched with 10% citric acid solution, and diluted with ethyl acetate. The reaction mixture was extracted with 
ethyl acetate. The organic extracts were washed with brine, dried, concentrated in vacuo to yield 946 mg of the title 
compound in pure form. 

3-Amino-N-facetvDbenzenesulfbnamide 

3-Nrtro-N-(acetyl)benzenesuifonamide (452 mg) was dissolved in 40 ml of ethanol, treated with 10% palladium/car- 
bon catalyst, and hydrogenated on a Parr apparatus at 30 psi for 1 5 minutes. The reaction mixture was filtered through 
Celrte and concentrated to give 564 mg of a waxy solid. The title compound was obtained analytically pure after column 
chromatography on sifica gel (chtorofor mi net h anol, 9:1 v/v). 

N41 .3-Pihvdn>1 -cvdopr(XJ^methvl-2K)xo-5-phenvl-1 H-1 ,4-benzo(fiazepin-3-vll-N > -f (3-(N-(acetvnsu»onamido)phfr- 
nyljurea) 

The title compound was obtained from 359 mg of 3-amiro-r4^acetyl)benzenesulfonamWe and 331 mg of 3-<R)- 
amino-1.3Kiihydro-1-cydopropyto according to the reaction condtions 

described in Examples 2 and 22: rrtp. 203°C (d). 

HPLC = 98.3% pure at 214 nm; TLC Rf = 0.40 (Cr^Cfe^HaOH-HOAc-HjA 90:10:1:1). 
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NMR(DMSOD 6 ): Consistent with structure assignment and confirms presence of solvent 
FAB MS: 546 (M + + 1). 

5 



Analysis for C28H27N5O5S • 0.4 HOAc: 


Calculated: 


C. 60.72; 


H, 5.06; 


N, 12.30. 



10 Example 23 

Synthesis of NW1.3-Dihvdro-1 -methyl 
nvi)sulfonamido)phenyl1urea) 

15 The title compound was obtained employing reaction conditions identical to those described in Example 22 except 
that 3-amino-N-(1 ? 1-dimethylethylcarbonyl)benzenesulfonamide was substituted for 3-amino-N-(acetyl)phenylcarboxa- 
mide: m.p. 195-197°C. 

HPLC = >99% pure at 214 nm; TLC R f = 0.25 (CHCI3-CH3OH, 96:4). 

20 

NMR(DMSO-D 6 ): Consistent with structure assignment and confirms presence of solvent. 
FAB MS: 548 (M + + 1). 



25 



Analysis for CasH^NsOsS • 0.3 CH 3 OH • 0.35 




CHCI3: 




Calculated: 


C. 57.44; 


H, 5.14; 


N. 11.69. 


Found: 


C, 57.46; 


H, 4.89; 


N, 11.63. 



Example 29 

35 Synthesis of N-( 1 .3-Dihvdro-1 -methvl-2-oxo-5^henvt-1 H-1 .4^enzodiazep in-3-vn-Nr-fr3^ 
<^rborwl)sulfonamido)phenynurea) 

The title compound was obtained emplpying reaction conditions identical to those described in Example 22 except 
that 3-ai7tino-N-(2£<fimethyl(^doprop^ was substituted for 3-amino-N-(acetyl)phenyi- 

40 carboxamide: 

HPLC = >95% pure at 214 nm; TLC R f « 0.16 (CHCis-CHaOH, 95:5). 

NMR(DMSO-D 6 ): Consistent with structure assignment and confirms presence of solvent 
45 FAB MS: 560(M+ + 1). 



Analysis for C^H^N^S • 0.4 CH3OH • 0.25 


CHCI3: 




Calculated: C, 59.12; H,5.16; 


N f 11.63. 



55 
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Example 30 

Synthesis of ^1 -3-Dihvdro-1-ir^ 
fonamidotohenvlliireal 

The title compound was obtained employing reaction conditions identical to those descrtoed in Example 22 except 
that 3-amirro-N-(t-butylamir^ was substituted for 3-amino-N-(acetyl)phenylcarboxamide: 

m.p. 168-170°C. 

HPLC = >96% pure at 214 nm; TLC R f = 0.27 (CHCI3-CH3OH, 95:5). 

NMR(DMSOD 6 ): Consistent with structure assignment and confirms presence of solvent 
FAB MS: 563(M + +1). 



Analysis for C28H30N6O5S • 0.5 dioxane • 0.7 




CF 3 C0 2 H: 




Calculated: 


C. 57.02; 


H. 5.35; 


N, 13.00. 


Found: 


C, 57.01; 


H, 5.49; 


N, 12.97. 



Example 31 

25 Synthesis of N-J1 .3-Dihvdro-1 -methvl-2-oxo~5-phenvM H-1 ,44 ? enzodia2eDin-3-v1)-N'-(r3-(N-(diphenYlphosphono)suh 
fonamido)phenvl1ureal 

The title compound was obtained employing reaction conditions identical to those descrtoed in Example 22 except 
30 that 3^mirK>-NKdiphenylphosp^ono)benzenesulfonarnide was substituted for 3-amino-N-(acetyl)phenylcarboxamide: 
rap. 195-200°a 

HPLC » >97% pure at 214 nm; TLC R f = 0.19 (CHCI3-CH3OH, 9:1). 

35 NMR(DMSOD 6 ): Consistent with structure assignment and confirms presence of solvent 
FAB MS: 696 (NT + 1). 



Analysis for C3 5 H3 0 N 5 O7PS -0.6 CHCI 3 • 0.5 




CH3OH: 




Calculated: 


C, 55.35; 


H, 4.19; 


IM, 8.94. 


Found: 


C, 55.34; 


H,4.15; 


N, 8.96. 



Example 32 

S ynthesis of N41 .3-Dihvdro-l -methvl-2-oxo-5-phenvl-1 H - 1 4^enzodiazeoin-3-vllNWr3-(ta 
so nvi]ureal 

The title compound was obtained employing reaction conditions identical to those described in Example 22 except 
that 3-amino-trans^nnamic acid was substituted for 3-amino-N^acetyOpherry^^ rap. 1 96°C (d). 

55 HPLC = >98% pure at 214 nm; TLC R f = 0.26 (CH^^HgOH-HOAc-HgO, 95:5:0.5:0.5). 

NMR(DMSOD 6 ): Consistent with structure assignment and confirms presence of solvent 
FAB MS: 455(M++1). 
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Analysis for C26H22N4O4 -0.6 H 2 0: 


Calculated: 
Found: 


C, 67.12; 
C. 67.1; 


H. 5.03; 
H, 4.93; 


N f 12.04. 
N, 12.02. 



Example 33 

Synthesis of N-(1.3-Dihycfro-1-methvl-2-oxo-5-phenvl-1 H-1.4-benzodiazeoin-3-vll-N , -{f3*(2-meihyftetrazol-5-yl) phe- 
nvllurea} 

3-Njtro-(2-methyltetrazol-5-vnbenzenQ 

3-Nitro-(1 H-tetrazol-Syl)benzene (0.99 g) was added at 0°C to a magnetically stirred suspension of sodium hydride 
(243 mg, 60% oil dispersion) in 50 ml of dry tetrahydrofuran. The reaction mixture was stirred for 15 minutes and then 
iodomethane was added in 6 increments of 0.5 ml over a 3 hour period. The reaction mixture was concentrated in vacuo 
and the residue was partitioned between water (50 ml) and ethyl acetate. The aqueous layer was extracted (2X15 ml) 
with ethyl acetate and the combined organic extracts were washed with brine, dried, and concentrated. The title com- 
pound was obtained as a solid after flash chromatography on silica gel (chloroform-methanol, 95:5). 

3-Amino-(2-metlTyttetra2ole-5-vnbenzene , 

3-Nitro-(2-methyltetrazol-5-yl)benzene (648 mg) was dissolved in 100 ml of ethanol, treated with 0.283 g of 10% 
palladium/carbon catalyst, and hydrogenated on a Parr apparatus at 30 psi for 15 minutes. The reaction mixture was 
filtered through Celite and concentrated to give 0.469 g of the title compound. 

N-{1,3-Dir Miro-1-methyl^ 

The title compound was obtained employing reaction conditions identical to those described in Example 22 except 
that 3-amino-(2-methyttetrazol-5-yl)benzene was substituted for 3-amino-N-(acetyl)pheny1carboxamide. Rash column 
chromatography of the crude reaction product on silica gel (methylene chloride-methanol-acetic acid-water, 
96:4:0.4:0:4, Wv elution) afforded the title compound: m.p.155°C (d). 

HPLC = >99% pure at 214 nm; TLC R f = 0.66 (CHaCfe-C^OH-HOAc, 90:10:1). 

NMR(DMSO-D 5 ): Consistent with structure assignment and confirms presence of solvent 
FAB MS: 467(M + + 1). 



Analysis for C25H22N 8 0 2 • 0.45 CHCI3 • 0.4 




CH3OH: 




Calculated: 


C, 58.24; 


H, 4.55; 


N, 21.02. 


Found: 


C, 58.28; 


H, 4.20; 


N, 21.74. 



Example 34 

Synthesis of N-f 1 .3-Dihyd ro-l -methvl-2-axo-5-ohenvn H-1 .4^enzodiazeoin^-vllN t -ff3-n .2.4-oxadiazol-5-one)phe- 
nvf]urea> 

3-ftert-BuMaxv<artx)nvlaiTiino)benzenylamidoxime 

Hydroxylamine hydrochloride (477 mg) was added to a solution of 50 ml of sodium ethoxide (containing 158 mg of 
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sodium). After 20 minutes, 3-(tert-butyioxycarbonylamino)benzonitrile (1.0 g) was added and the reaction mixture was 
ref luxed overnight. The reaction mixture was concentrated in vacuo and the residue was partitioned between water (50 
m!) and ethyl acetate. The aqueous layer was extracted (2X15 ml) with ethyl acetate and the combined organic 
extracts were washed with brine, dried, and concentrated to give 1.01 g of crude product The title compound was 
obtained as a white solid after flash chromatography on silica gel (chloroform-methanol, 9:1). 

3-(tert-ButvlQxvcarbonvlamino)benzene-1 .2.4-oxadiazol-5-one 

3-(tert-BiJtyloxy<»rbonylarnino)benzenyiamkioxime (300 mg) was dissolved in tetrahydrofuran and the solution was 
cooled to 0°C. Triphosgene (U2 mg) was added, followed by sufficient amounts of triethylamine to raise the pH of the 
reaction mixture to approximately 8. The ice bath was removed and the reaction mixture was stirred for 20 minutes at 
room temperature The reaction mixture was partitioned between ethyl acetate and 1 0% citric acid solution. The organic 
phase was washed with brine, then dried, and concentrated. The title compound was obtained in homogeneous form 
after preparative chromatography on silica gel (ethyl acetate-hexane, 2:1). 

3-Aminobenzene-1.2.4-oxadiazol-5-on e hydrochloride 

A solution of ethyl acetate (10 ml) containing 150 mg of 3-(tert*utyloxycarbonylamino)benzene-1 ,2,4-oxadiazol-5- 
one was cooled to 0°C and treated with a continuous stream of hydrogen chloride gas for 1 0 minutes. The reaction mix- 
ture was stirred for 30 minutes more and the solvent and excess hydrogen chloride were removed under reduced pres- 
sure. The residue was azeotropically dried with toluene to give 120 mg of the title compound in sufficient pur'rty to 
continue directly to the next step. 

N-{1 .3-PihYdro-1 -methvl-2-oxo-5-ohenvl-1 H-1 .4-benzodiazeoin-3-v»- N T -if3-n .2.4-oxadiazol-5K>netohenvr|ureat 

The title compound was obtained employing reaction conditions identical to those described in Example 22 except 
that 3-aminobenzene-1.2,4-Qxadiazol-5-one hydrochloride was substituted for 3-amino-N-(acetyl)phenylcarboxamide. 
Preparative thick layer chromatography of the crude reaction product on silica gel (chloroform-methanol, 9:1 , v/v elu- 
tion) afforded the title compound: m.p.190° C (d). 

HPLC = >96% pure at 214 nm; TLC R, = 0.43 (CH 2 CI 2 -CH30H-HOAc-H 2 0, 90:10:1 :1), 

NMR(DMSO-D 6 ): Consistent with structure assignment and confirms presence of solvent. 
FAB MS: 469(M + + 1). 



Analysis for C2 5 H2 0 N 6 O 4 • 1 .85 HgO: 


Calculated: 
Found: 


C. 58.12; 
C. 58.05 


H. 4.63; 
H, 4.40; 


N, 16.17. 
N, 16.25. 



Example 35 

<yrth^ofN-{13-D^ 
one)phenyf|ureal 

The title compound was obtained employing reaction conditions identical to those described in Example 1 except 
that 3-arrinobenzene-1 ,2,4-oxadtazo»-5-one hydrochloride was substituted for 3-amino-(1 H-tefrazol-5-yl)benzene and 
3-(R)-amino-1 ,3^riydro-1-methyl-5-phenyl-2H-1 ,4-benzodiazepin-2K>ne was replaced with 1 ,3<lihydro-1 -cyclopropyl- 
methy^R)-fl(a-methyOben^ Preparative thick layer 

chromatography of the crude reaction product on sifica gel (chloroform-methanol, 96:4, v/v elution) afforded the title 
compound: rap. 213° C (d). 

HPLC = >96% pure at 214 nm; TLC R, = 0.23 (CHCI3-CH3OH, 95:5). 

NMR(DMSODg): Consistent with structure assignment and conf irms presence of solvent 
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FAB MS: 509 (M* + 1). 



Analysis for C^h^NeCU • 0.25 CHCI 3 : 


Calculated: 
Found: 


C. 63.02; 
C, 63.12 


H. 4.54; 
H, 4.38; 


N, 15.61. 
N. 15.37. 



Example 36 

Synthesis of N-f 1 .3-Dihvdro-1 -methyl-2-oxo-5-Dhenyl-1 H-1 .4-benzodiazeDin-3-vl)-N t -ff3-f2-oxo-1 .2.3.5-oxathiadiazo)- 
4-yl)phenvf]urea} 

4-f3-(tefrBiityloxvcarbonYlam^ 

3-(tert-ButylQxycarbonylamino)benzeneamidoxime (550 mg) was dissolved in 10 ml of pyridine and the solution 
was cooled to 0°C. Thionyl chloride (338.5 mg) was then added and the reaction mixture was stirred for 1 0 minutes. The 
reaction mixture was concentrated and the residue was purified by preparative thick layer chromatography on silica gel 
(chloroform-methanol-acetic acid, 95:5:0.5) to give the title compound. 

4-(3-Aminophenyl-1 ,2.3.5-oxathiadiazol-2-one hydrochloride 

A solution of ethyl acetate (20 ml) containing 190 mg of 3-(tert4xrtyloxycartx)nylamino)benzene-1,2,4-oxathiadia- 
zol-5-one was cooled to 0°C and treated with a continuous stream of hydrogen chloride gas for 10 minutes. The reac- 
tion mixture was stirred for 30 minutes more and the solvent and excess hydrogen chloride were removed under 
reduced pressure. The residue was azeotropically dried with toluene to give 150 mg of the title compound in sufficient 
purity to continue directly to the next step. 

N-f 1 .3-Dihvdro-1-methyl>2-oxo-5-phenYl-1 H-1 ^-benzodiazepir^-ylVN'-ffS-^-oxo-l .2.3.5-oxathiadiazol-4-yl)-phe- 
nvllureal 

The title compound was obtained employing reaction conditions identical to those described in Example 22 except 
that 3-aminobenzene-1 ,2,4-oxathiadiazol-5«>ne hydrochloride was substituted for 3-amino-N-(acetyl)phenylcarboxan> 
ide. Preparative thick layer chromatography of the crude reaction product on silica gel (chloroform-methanol-acetic 
acid-water, 90:10:1 :1 , v/v elution) afforded the title compound: m.p.240° C (d). 

HPLC = >94% pure at 214 nm; TLC R f = 0.49 (CHsClg^HaOH-HOAc-HsO, 90:10:1 :1). 

NMR(DMSO-D 6 ): Consistent with structure assignment and confirms presence of solvent 
FAB MS: 489(M* + 1). 



Analysis for (^H^NgC^S • 1 .45 H2O: 


Calculated: 
Found: 


C, 53.02; 
C, 53.03 


H, 4.25; 
H, 4.09; 


N, 15.27. 
N, 14.89. 
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Example 37 

Synthesis of N- {1 .3-Dihvdro-1 -methvl-2-oxo-5-Dhenvl-1 H-1 .4-benzodiazepin-3-vl}-N'-(r3-(1 ,3.4-triazol-5-one)phe- 
p y1]ureq} 

5 

3-Nrtrophenvlhydrazinate 

3-Methyl nitrobenzoate (3.0 g) was added to an ice cold solution of 15 mJ of N,N-dimethylformamide containing 780 
Hi of hydrazine. The ice bath was removed and the reaction mixture was heated to 80°C for 1 hour. More hydrazine was 
10 added (2 ml) and heating was continued for 30 minutes more. The reaction mixture was concentrated and azeotropi- 
cally dried with toluene. The title compound (2.1 8 g) was obtained analytically pure after recrystallization from ethyl ace- 
tate-methanol. 

3-NitroohenvM .3.4-triazole-5-one 

15 

3-Nitrophenylhydrazinate (500 mg) was dissolved in 5 ml of 1 0% hydrogen chloride solution. The resulting solution 
was cooled to 0°C and treated with a continuous stream of phosgene gas for 10 minutes. The reaction vessel was 
capped and stirring was continued for 1 hour mora The solids were collected and rinsed with water. Recrystallization 
from acetone afforded 300 mg of the title compound. 

20 

3-Aminoohenvl-1 .3.4-triazole-5-one 

3-NitrophenyM,3,4-triazole-5-one (250 mg) was dissolved in 10 ml of ethanol, treated with 0.100 g of 10% palla- 
dium/carbon catalyst, and hydrogenated on a Parr apparatus at 25 psi for 5 minutes. The reaction mixture was filtered 
25 through Celite and concentrated to give 0.1 60 g of the title compound 

Nl-(1 .3-Dihvdro-1 -methvl-2-oxo-5-ohenvl-1 H-1 .4-benzodiazean-3-vlVN^fr3-( 1 .34-triazol-5K)ne)phenvnureal 

The title compound was obtained employing reaction conditions identical to those descrbed in Example 22 except 
30 that 3-aminobenzene-1 ,3,4-triazol-5-one was substituted for 3-amino-N-(acetyl)phenylcarboxamide. Preparative thick 
layer chromatography of the crude reaction product on silica gel (chloroform-methanol, 9:1 , v/v elution) afforded the title 
compound: m.p.200° C (d). 

HPLC = >95% pure at 214 nm; TLC R f = 0.51 (CH 2 CI 2 -CH30H-HGAc-H 2 O f 90:10:1 :1). 

35 

NMR(DMSODg): Consistent with structure assignment and confirms presence of solvent 
FAB MS: 469^ + 1). 
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Analysis for Cga^N^ • 0.75 H2O • 0.45 diethyl 




ether: 




Calculated: 


C, 62.46; 


H, 5.09; 


N, 16.31. 


Found: 


C. 62.39 


H, 4.69; 


N, 16.10. 



Claims 

so 1 . A compound of Formula I: 
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O 
II 

CN 



O 

/-m 2 /^*N-CH 3 



HN- 





or 




NH 2 /-NHBOC 



R 1 is absent one or two of halogen or CH 3 ; 

R 2 is absent one or two of a halogen or CH 3 ; 

R 3 is CrC 6 linear or branched chain alky* or cydopropylmethyl; and 

R 4 is Ci-Cg straight or branched chain alkyl, CF 3 , cyclopropyl, 2 t 2-dimethylcycIopropyl, 2,2-difluorocyclopropyl, 
cydobutyl, cyclopentyt, cyclohexyl, phenyl, or mono- or di-substituted phenyl wherein the substitution is F, 
Q. Br, CN, NOg, CF3. OCH 3 , or NH2; 

R 5 is H, methyl, ethyl, or phenyl; 

R 6 is methyl, ethyl, or phenyl; 

or the optical isomers, prodrugs or pharmaceutical ly acceptable salts thereof. 

A compound selected from: 

N-{1 ,3-Dihydro-1 -methyl-2-axo-5-phenyl-l H-l^-benzodiazepirhS-ylJ-N'-tt^l H-tetrazol-5-yl)phenyi]urea}, 

N-{1 ,3-Dihydro-1 -f2-methyi]propyl-2-Qxo-5i)henyl-1 H-1 ^enzoKfiazepin-S-yty-N'-p-O H-tetrazo*-5-yl) phe- 
nyQurea}, 

N-{1 ,3-Dihydro-1 -ethyl-2-oxo-5-phenyl-1 H-1 ,4-benzodazepin-3-ylKNHP-(1 H-tetrazd-5-yl)pheny1] urea}, 
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N-{1 ,3-Dihydro-1 -[2-propyl]-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl}-N'-{[3-(1 H-tetrazol-5-yl)phenyl] urea}, 

N-{1 ,3-Dihydro-l -methy!-2-oxo-5-phenyl-1 H-1 ^-bertzodiazepin-S-ylJ-N'-flS-fa-chloroJpyridyOurea}, 

N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 1 4^errzodia^epin-3-yl}-N , -{[5-(2-methoxy)pyridyl]urea} 1 

N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ^-benzodiazepin-S-ylJ-N-p^cyanoJphenylJurea}, 

N-{1 ,3-Dihydro-1 -methyl -2 -oxo-5-phenyl-l H-1 ^-benzodiazepin-S-ylJ-N'-p^acetyOphenyflurea}, 

N-{1 ,3-Dihydro-1 -methyl-2-axo-5-phenyi-1 H-1 ,4-benzodiazepin-3-yl}-N'-{[3-(amino)phenyl]urea} ( 

N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 P 4-beruodta^epin-3-yl}-N4[3-(aminocarbonyl)phenyi] urea}, 

N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ,4-benzodia2epin-3-yl}-N'-{[3-(dimethylphosphoramido) phe- 
nyljurea}, 

N-{1 ,3-Dihydro-1 -methyl -2- oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl}-N -{[3-(aminosurfonamido)phenyl] urea}, 

N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyt-1 H-1 .4-benzodiazepin-3-yl}-N -{[1 H-benzotriazol-5-yi] urea}, 

N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyM H-1 ,4-benzodiazepin-3-yl}-N -{[3-(aminosulfonyl)phenyl] urea}, 

N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-pheny1-1 H-1 ,4-benzodiazepin-3-yl}-N'-{[3-phenylbororTyl]urea}, 

N-{1 ,3-Dihydro-1-methyl-2-oxo-5-phenyl-1 H-1 ,4-ben2odia2epin-3-yl}-N'-{[3-(acetylamino-sulfonyl)phe- 
nyflurea}, 

N-{1 ,3-Dihydro-1 -methyl-2-axo-5-phenyt-1 H-1 ,4-benzodiazepin-3-yl}-N'-{[3-((1 H-tetrazol-5-yl) methy l)phe- 
nyOurea}, 

N-{1 ,3-Dihydro-1 -n-propy!-2-oxo-5-phenyl-1 H-1 ? 4-benzodiazepin-3-ylhN'-{[3-(1 H-tetrazol-5 : yl)pheny(Jurea}, 

N-{1 ,3-Dihydro-1 -(2-(S>methylbutyl]-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-y IJ-N'-flS-f 1 H-tetrazol-5-yl)-phe- 
rtyQurea}, 

N-{1 .3-Dihydro-1 -cyclopropylmetryl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl}-N-{[3-(1 H-tetrazol-5-y!) phe- 
nyl] urea}, 

N-(3-(R.S)-2,3-Dihydro-5-(2-f fejorophenyl)-1 -(2-methylpropyl)-2-oxo-1 H- 1 , 4-benzodiazepi n-3 -yl]-N '-{[3-(tetra- 
zol-5-yl)pherryi]urea}, 

N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyi-1 H-1 ^-ben^iazepin-S-yl^N'^S-tN-ac^lcarboxarnidoJphe- 
nyljurea}, 

N-{1 .3-Dihydro-1 -methyl-2-axo-5-phenyl-1 H-1 ^-benzodiazepin-S-yO-N^S-tN^ 
ido)phenyf]urea}, 

N-{1 .3-Dihydro-1 -methyl-2-axo-5-phenyl-1 H-1 ,4-benzixdiazepin-3-yI}-N ? -fl3-(N-(2^ 
ido)phenyf]urea}, 

N-{1 ,3-Dihydro-1 -metftyl-2-oxo-5-phenyM H-1 ,4-beniodiazepin-3-ylhN'-^ 
ido)phenyQurea}. 

N-{1 ,3-Dihydro-1 -methyl-2-axo-5-phenyi-1 H-1 ,4-benzodiazepin-3-yl^N'^3-(N-(2-pr^ 
boxarnido)phenyl]urea}, 

N-{1 ,3-Dihydro-l -cyclopropylmethyl-2-oxo=5-phenyl-1 H-1 ,4-benzodiazepir>^-yf}-NM[3-(r4-(acetyf)sulfbna- 
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mido)phenyl]urea}, 

N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ^benzcxiiazepin-S-y^N'-fPMN-O , 1 -dimethylethylcarbonyl)sul- 
fbnamido)phenyOurea}, 

N-{1,3-Dihydro-1-methyl-2K)xo-Sphenyl-1H-1 ( 4-benzodiazepin-3-^ 
nyQsulfonamidoJphenyrjurea}, 

N-{1 ,3-Dihydro-1 -methyl-2-axo-5-phenyl-1 H-1 ,4^enzodiazepin-3-yi}-N'-{[3-(N-(t43utyiaminocarbonyl)sulfona- 
rnido)phenyl]urea} t 

N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyM H-1 , 4-benzodiazepin-3-yl}-N , -{[3-(N-(dipheny!phosphono)sutfona- 
mido)phenyi]urea}, 

N-{1 ,3-Dihydro-1 -methyl-2-axo-5-phenyi-1 H-1 ^-benzodiazepin-S-yiJ-N^ftS-prans-caiisoxyethyleneJphe- 
nyi]urea}» 

N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl}-N , -{[3-(2-methyltetfazol-5-yl)phe- 
nyl]urea}, 

N-{1 ,3-Dihydro-1 -methy!-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl}-N'-{[3-(1 ,2,4-oxadiazo!-5-one)phe- 
nyl]urea}, 

N-{1 , 3-Dihydro-1 -cyclopropylmethyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl}-N'-{[3-(1 ,2,4-oxadiazol-5- 
one)phenyl]urea}, 

N-{1 ,3-Diftydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl}-N , -{[3- (2-oxo-1 ,2,3,5-oxathiadiazol-4-yl) 
- phenyl]urea}, 

N-{1 ,3-Dihydro-1 -methyl-2-Qxo-5-pheny1-1 H-1 ,4-benzodiazepin-3-yll-N'-{[3-(1 ,3.4-triazol-5-one)phenyI]urea}. 
or a pharmaceutically acceptable salt thereof. 

The compound: 

N-{1 ,3-Dihydro-1 -methyl-2-axo-5-phenyl-1 H-1 , 4-benzodiazepin-3-ylhNH[3-(1 H-tetrazol-5-yl)phenyl]urea}, or 
a pharmaceutically acceptable salt thereof. 

The compound: 

N-{1 ,3-Dihydro-1 -[2-methyllpropyl-2-oxo-5-phenyl-1 H-1 ^-benzodiazepin-3-yl}-N'-{[3-(1 H-tetrazd-5-yt)-phe- 
nyl]urea}, or a pharmaceutically acceptable salt thereof. 

The compound: 

N-{1 ,3-Dihydro-1 -n-propyl-2-oxo-5-ph»iyl-1 H-1 ^enzodiazepin-S-ylJ-N-flS-tl H-tetrazol-5-yi)-phenyl]urea}, 
or a pharmaceutically acceptable salt thereof. 

The compound: 

N-{1,3-Dihydro-1-me^^ 

ido)phenyf]urea}, or a pharmaceutically acceptable salt thereof. 
The compound: 

N-{1 >Dihydro-1-methy»-2-axo-5-phenyl-1 H-1,4-benzocfiazepin-3-yl}-N*-{I3-(1 ,2,4-oxacfiazol-5K)ne)-phe- 
nyljurea}, or a pharmaceuticaDy acceptable salt thereof. 

The compound: 
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N-{1 ,3-Dihydro-l -cyclopropylmethyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl}-N'-{[3-(1 ,2,4-oxadiazol-5- 
one)pheny!]urea}, or a pharmaceuticaily acceptable salt thereof. 

9. A pharmaceutical composition having cholecystokinin antagonist activity, comprising a pharmaceutical carrier and 
dispersed therein a therapeutically effective but non-toxic quantity of the compound of any one of claims 1 to 8. 

10. The use of a oompound of any one of claims 1 to 8 for the manufacture of a medicament for producing cholecysto- 
kinin antagonist activity in a mammal. 

1 1 . The use of a compound of any one of claims 1 to 8 for the manufacture of a medicament for treating anxiety disor- 
ders in a mammal. 

1 2. The use of a compound of any one of claims 1 to 8 for the manufacture of a medicament for treating panic disorders 
in a mammal. 

1 3. Ttie use of a compound of any one of claims 1 to 8 for the manufacture of a medicament for treating gastrointestinal 
diseases in a mammal. 

14. The use of a compound of any one of claims 1 to 8 for the manufacture of a medicament for treating central nervous 
system disorders in a mammal. 

15. The use of a oompound of any one of claims 1 to 8 for the manufacture of a medicament for treating oncologic dis- 
orders in a mammal. 

16. The use of a compound of any one of claims 1 to 8 for the manufacture of a medicament for preventing or treating 
the withdrawal response produced by chronic treatment or abuse of drugs or alcohol in a mammal. 

17. The use of a conpound of any one of claims 1 to 8 for the manufacture of a medicament for inducing miosis follow- 
ing intraocular examinations or surgery in a mammal. 

18. The use of a compound of any one of claims 1 to 8 for the manufacture of a medicament for inducing analgesia in 
a mammal. 

19. Hie use of a conpound of any one of claims 1 to 8 for the manufacture of a medicament for preventing or treating 
neurodegenerative disorders in a mammal. 

20. A process of the preparation of a conpound as claimed in any one of claims 1 to 8 which comprises treating a com- 
pound of formula 

R-H 

wherein R is that previously def ined, 

or optionally; its corresponding hydrochloride salt, 

with triethylamine and triphosgene in a suitable solvent under anhydrous conditions, followed by treatment of the 
intermediate obtained with a benzodiazepin derivative of formula 
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wherein R 1 , R 2 and R 3 are those previously defined, or optionally, its corresponding hydrobromide salt. 

Patentanspruche 

1 . Eine Verbindung der Formel I: 




worin : 
R 
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R 6 Methyl, Ethyl Oder Phenyl ist, 

Oder die optischen Isomere, Prodrugs Oder pharmazeutisch annehmbaren Salze davon. 

Eine Verbindung, ausgew&hlt aus: 

N-{1 ,3-Dihydro-l -methyl -2 -oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl}-N'-{[3-(1 H-tetrazol-5-yl)phenyf]harn- 
stoff}. 

N-{1 ,3-Dihydro-1 -[2-methyl]propyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl}-N'-{[3-(1 H-tetrazol-5-yl)phe- 
nyflharnstoff}. 

N-{1 ,3-Dihydro-1 -ethyl-2-oxo-5-phenyl-1 H-1 ^-benzodiazepin-S-ylJ-N'-tP-fl H-tetrazol-5-yl)phenyl]harnstoff}. 

N-{1 ,3-Dihydro-l -[2-propyl] -2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl}-N'-{[3-(1 H-tetrazol-5-yl)phenyllharn- 
stoff}, 

N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yi}-N-{[5-(2-chlor)pyridyl]harnstoff} t 

N-{1 ,3-Dihydro-l -methyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl}-N'-{[5-(2-methoxy)pyridyl]harnstoff}, 

N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ,4-bertzodiazepin-3-yl}-N'-{[3-(cyano)pheny0harnstoff}, 

N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ^-benzodiazepin-S-ylf-N'^p-tacetyOphenyllharnstoff}, 

N-{1 t 3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yI}-N '-{[3-(amino)pheny[]hamstoff} f 

N-{1 ,3-Dihydro-l -methyl-2-oxo-5-phenyi-1 H-1 ,4-benzodia2epin-3-yl}-N , -{[3-(aminocarbonyl)phenyl]harnsto 

N-{1 ,3-Dihydro-l -methyl-2-oxo-5-phenyl-1 H- 1 ^-benzodiazepin-S-ylJ-N'-tp-fdimethyiphosphormidoJphe- 
nyljharnstoff}, 

N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyi-1 H-1 ,4-benzodiazepin-3-yl}-N'-p-(anrtnQsulfo^^ 
stoff}, 

N-{1 ,3-Dihydro-1 -methyl-2-axo-5-phenyl-1 H- 1 ,4-benzodiazepin-3-yl}-N'-{[1 H-benzotriazol-5-yl]harnstoff}, 

N-{1 ,3-Dihydro-l -methyl-2-oxo-5-phenyi-1 H-1 ,4-benzodiazepin-3-yl}-N4[3-(an^ 

N-{1 ,3-Dihydro-l -methyl-2-axo-5-phenyl-1 H-1 ,4^enzodiazepin-3-yl}-N'-{[3-phenylboronyl]harnstoff}. 

N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyt-1 H-1 ,4-benzodiazepin-3-yl}-N4[3-(ace^ 
stoff}, 

N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ,44>enzodiazepin-3-yl}-N ? -{[3-((1 H-tetrazol-5-yl) methyl) phe- 
nyfjharnstoff], 

N-{1 .3-Dihydro-1 -n-propyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl)-N , -{[3-(1 H-tetrazol-5-yl)phenyl]harn- 
stoff}, 

N-{1 ,3-Dihydro-1 (2-(S)-methylbutyl]-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl}-N'-{[3-( 1 H-tetrazol-5-yOphe- 
nyfjharnstoff}, 

N-{1 ,3-Dihydro-l -cyciopropytmethy1-2-oxo-5-pheny1-1 H-1 ,4-benzodiazepin-3-yt}-N-{[3-{1 H-tetrazol-5-yl)phe- 
nyljharnstoff), 

N-(3-(R.S)-2.3-Dihydro-5-(2-f luorphenyl)-1 -(2-methylpropy!)-2-oxo-1 H-1 ^-benzodiazepin-S-yn-NHP^etrazol- 
5-yl)phenyl]hamstoff}, 
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N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ^-benzodiazepin-S-ylJ-N'-ttS-lN-acetylcarboxamidoJphe- 
nyI]harnstoff}, 

N-{1 ,3-Dihydro-1 -methyi-2-oxo-5-phenyl-1 H-1 .^benzodiazepin-S-ylJ-N'-p-tN-Cmethansulfonylicar- 
boxamido)phenyi]harnstoff}, 

N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-ylhN , -p-(N-(2-propylsulfonyl)car- 
boxamido)phenyl]harnstoff}, 

N-{1 ,3-Dihydro-1 -methyi-2-oxo-5-phenyi-1 H-1,4-benzodlazepin-3-y1}-N'-{[3-(N-(t-butylsulfonyl)car- 
boxamido)phenyl]harnstoff}. 

N-{1 ,3-Dihydro-1 -methyl-2-Gxo-5-phenyM H-1 ,4^nzodiazepin-3-yl^N'-{[3^ 
boxamido)phenyl]hamstotf}, 

N-{1 ,3-Dihydro-1 -cyclopropylmethyl-2-oxo-5-phenyI-1 H-1 t 4-benzodiazepin-3-yl}-N'-{[3-(N-(acety!)suifbn- 
amido)phenyl]hamstoff}» 

N-{1 ,3-Dihydro-1-methyi-2-oxo-5-phenyi-1 H-1 t 4-benzodiazepin-3-yl}-N'-{[3-(N-(1 , 1 -dimethylethylcarbony!)sul- 
20 fonarrtido)phenyl]harnstaff}, 

N-{1 ,3-Dihydro-1-methyl-2-oxo-5-phenyl-1 H-1 ( 4-benzodiazepin-3-y!}-N , -{[3-(N-(2,2-dimethylcyclopropylcar^ 
nyl)sulfonamido)phenyf]hamstoff}, 

25 N-{1 ,3-Dihydro-1-methy1-2-oxo-5-phenyl-1 H-1 ,4-benz<riiazepirv3-yQ-N4[3-(N-^ 

amido)phenyQharnstoff}, 

N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl)-N , -{ [3-(N-(dipheny1phosphOTo)sulfon- 
amido)phenyI]hamstoff}, 



15 
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N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ,4^enzc>diazepirv3-yl}-NM[3-(trans-carboxyethy!en)phe- 
nyi]harnstoffj, 

N-{1 ,3-Dihydro-1 -methyl-2-axo-5-phenyl-1 H-1 ,4-benzodiazepirv3-ylhN^{[3-(2-methyltetrazol-5-yl)phe- 
35 nyqharnstoff}, 

N-{1 ,3-Dihydro-1 -methy1-2-oxo-5-pheriyi-1 H-l^-benzodiazepin-S-yl^N'-^CI ,2,4-oxadiazol-5-on)phe- 
nyl]harnstoff}, 

40 N-{1 , 3-Dihydro-1 -cyclopropylmethyi-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-y1}-N'-{[3-0 .2.4-oxadiazol-5- 

on)phenyJ]harnstoff}, 

N-{1>Dihydro-1-metriyl-2-ra^ 
yf) phenyl] harnstoff}, 



45 



N-{1 ,3-Dihydro-1 -methyt-2-Gxo-5-phenyl-1 H-1 ,4-benzocfiazepin-3-yl}-N , -{[3-(1 ,3,4-triazol-5-on)phenyl]harn- 
stoff}. 

oder ein pharmazeutisch annehmbares Salz davon. 



so 3. Die Verbindung: 



N-{1 ,3-Dihydro-1 -methyl-2-Gxo-5-pheny1-1 H-1 ,4-benzodiazepirv3-y1}-N T 4l3-(1 H-tetrazol-5-y1)phenyf]harn- 
stoff} oder ein pharmazeutisch annehmbares Salz davoa 



55 4. Die Verbindung: 



N-{1 >Dihydro-1-[2-methyl^^ H-1 ,4-benzodiazepin-3-yi}-N T -{[3-(1 H-tetrazol-5-yl)phe- 

ny I] harnstoff} oder ein pharmazeutisch annehmbares Salz davoa 
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5. Die Verbindung: 

N-{1 ,3-Dihydro-1 -n-propyl-2-oxo-5-phenyl-1 H-1 f 4-benzodiazepin-3-yl}-N'-{[3-(1 H-tetrazol-5-yI)phenyl]harn- 
stoff) oder ein pharmazeutisch annehmbares Salz davon. 

6. Die Verbindung: 

N-{1 ,3-Dihydro-1 -methyl-2-oxc>-5-pheny1-1H-1 .^enzodiazepin-S-ylJ-N'-tP^N-tt-butylsulfbnyl^r- 
boxamido)phenyQharnstoff} Oder ein pharmazeutisch annehmbares Salz davon. 

7. Die Verbindung: 

N-{1 ,3-Dihydro-1 -methyl-2-oxo-5-phenyi-1H-1 ,4-benzodiazepin-3-yl}-N'-{[3-(1 ,2,4-oxadiazol-5-on)phe- 
nyl]harnstoff) Oder ein pharmazeutisch annehmbares Salz davon. 

8. Die Verbindung: 

N-{1 ,3-Dihydro-1 -cyclopropylmethyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl}-N'-{[3-(1 ,2,4-oxadiazol-5- 
on)phenyl]harnstoff} oder ein pharmazeutisch annehmbares Salz davon. 

9. Eine pharmazeutische Zusammensetzung mH Cholezystokininantagonistwirkung, umfassend einen pharmazeuti- 
schen Trager und darin dispergiert eine therapeutisch wirksame aber nichttoxische Menge der Verbindung nach 
irgendeinem der Anspruche 1 bis 8. 

1 0. Die Verwendung einer Verbindung nach irgendeinem der Anspruche 1 bis 8 zur Herstellung eines Medikaments zur 
Erzeugung von Cholezystokininantagortistwirkung bei einem Saugetier. 

1 1 . Die Verwendung einer Verbindung nach irgendeinem der Anspruche 1 bis 8 zur Herstellung eines Medikaments zur 
Behandlung von Angststdrungen bei einem Saugetier. 

1 2. Die Verwendung einer Verbindung nach irgendeinem der Anspruche 1 bis 8 zur Herstellung eines Medikaments zur 
Behandlung von Panikstdrungen bei einem Saugetier. 

13. Die Verwendung einer Verbindung nach irgendeinem der Anspruche 1 bis 8 zur Herstellung eines Medikaments zur 
Behandlung von Magendarmerkrankungen bei einem Saugetier. 

14. Die Verwendung einer Verbindung nach irgendeinem der Anspruche 1 bis 8 zur Herstellung eines Medikaments zur 
Behandlung von StOrungen des Zentralnervensystems bei einem Saugetier. 

1 5. Die Verwendung einer Verbindung nach irgendeinem der Anspruche 1 bis 8 zur Herstellung eines Medikaments zur 
Behandlung von onkologischen StOrungen bei einem Saugetier. 

16. Die Verwendung einer Verbindung nach irgendeinem der Anspruche 1 bis 8 zur Herstellung eines Medikaments zur 
Prdvention oder Behandlung von Errtzugsreaktionen, die durch chrortische Behandlung oder MiBbrauch von Arz- 
neimrtteln oder Alkohol verursacht werden, bei einem Saugetier 

17. Die Verwendung einer Verbindung nach irgendeinem der Anspruche 1 bis 8 zur Herstellung eines Medikaments zur 
Herberfuhrung von Miosis im AnschtuB an irrtraokulare Untersuchungen oder eine intraokulare Operation bei 
einem Saugetier. 

18. Die Verwendung einer Verbindung nach irgendeinem der Anspruche 1 bis 8 zur Herstellung eines Medikaments zur 
Herberfuhrung von Analgesie bei einem Saugetier. 

19. Die Verwendung einer Verbindung nach irgendeinem der Anspruche 1 bis 8 zur Herstellung eines Medikaments zur 
Pravention oder Behandlung von neurodegenerativen StOrungen bei einem Saugetier. 

20. Em Verfahren zur Herstellung einer wte in irgendeinem der Anspruche 1 bis 8 beanspruchten Verbindung, das die 
Behandlung einer Verbindung der Formel 
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R-H, 

worin R der oben definierte Rest ist, Oder gegebenenfalls ihres entsprechenden Hydrochloridsalzes mit Triethyi- 
amin und Triphosgen in einem geeigneten LSsungsmittel unter wasserfreien Bedingungen, gefblgt von der 
Behandlung des erhaltenen Zwischenprodukts mit einem Benzodiazepinderivatder Formel 




worin R 1 , R 2 und R 3 die oben definierten Reste sind, oder gegebenenfalls seinem entsprechenden Hydrobromid- 
salz umfaGt. 

Revendlcations 

1 . Compost de formuie I: 




dans laquelle 
R est 



58 



EP0 508 796 B1 




40 



45 



SO 
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R 1 est absent ou repr6sente 1 ou 2 atomes d'halog&ne ou groupes CH 3 ; 

R 2 est absent ou repr6sente 1 ou 2 atomes tfhalogfcne ou groupes CH 3 ; 

R 3 est un groupe aikyle en Cj-Ce k chaTne droite ou ramiftee, ou le groupe cydopropylm6thyle; et 

R 4 reprSsente un groupe aikyle en d-C 6 & chaTne droite ou ramiftee, CF 3 , cydopropyle. 2,2«Jimethylcyclopro- 
pyle, 2,2-difluorocyclopropyle, cydobutyle, cydopentyle, cydohexyle, ph6nyle ou un groupe ptenyle mono- 
ou disubstituS, le ou les substrtuants Slant F, CI, Br, CN, N0 2 , CF 3 , OCH3 ou NH 2 ; 

R 5 repr£sente H ou le groupe m&fryie, Gthyie ou phenyl e; 

R 6 est le groupe m&hyle, &hyle ou ph&iyle; 

ou isomfcres optiques* pr§curseurs ou sets pharmaceutiquement acceptables de celunci. 
Compost choisi parmi: 

la N-{1 ,3-dihydro-1 -m6thyl-2-oxo-5-ph6nyl-1 H-1 ,4-benzcxJiaz^ne-3-ylhN , -{[3-(1 H-tetrazde-5-yl)ph6- 

ny!]ur6e}. 

la N-{1 ,3-dihydro-1 -{2-m6thyl]pr<^y»-2<)xo-5^h6nyi-1 H-1 ,4-benzodiaz6pine-3-yl}-N^[3-(1 H-t6trazole-5-yl)- 
ph6nyl]ur6e}, 

la N-{1 ,3<iihydro-1-^thyl-2-oxo-5-ph6nyl-1 H-1 ^Haenzodiaz^ne-S-yiJ-N'^p-O H-t6trazole-5-yl)ph6nyf]ur6e} ( 
la N-{1 ,3-dihydro-1 -[2-propyfl-2-coco-5-ph6nyM H-1 ,4-benzodiaz6pine-3-yl}-N'4[3-(1 H-t6trazole-5-yl)-ph6- 
nyl]ur§e}. 
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la N-{1 ,3-dihycfro-l -methyl-2-oxo-5-ph6nyl-1H-1 ,4-ben2CxJia26pine-3-yl}-N'-{[5-(2-ch!oro)pyridyl]ur6e}, 
la N-{1 ,3-dihydro-1 -m6thyl-2-oxo-5-ph^nyl-1H-1 l 4-benzodiaz6pine-3-yi}-N'-{[5-(2-m6thoxy)pyridyl]ur6e}, 
la N-{1 ,3-dihydro-1 -m6thyl-2-oxo-5-ph6nyl-1 H-1 ^-benzodiaz^pine-S-ylJ-N'-p-icyanoJph^nyOur^e}, 
la N-{1,3<Jihydro-1-m&hyl-2K>xcH5-^ 

la N-{1 ,3-dihydro-1 -m6thyl-2-oxo-5-ph6nyl-1H-1 ,4-benzodiaz6pine-3-yl}-N'-{[3-(amino)ph6nyl]ur6e} p 
la N-{1,3<Jihydro-1-m6thyl-2-oxo^ 

la N-{1,3^ihydro-1 -m6thyl-2-oxo-5-ph6nyl-1 H-1 ,4-benzodiaz6pine-3-yl}-N4[3-(dim6thylphosphoramido)ph6- 
nyl)ur§e}, 

la N-{1 ,3-dihydro-1 -m&hyl-2-oxo-5-ph§nyl-1 H-1 ,4-benzodiaz§pine-3-yl}-N'-{[3-(amrnosulfonamido)ph6- 
nylJurSe}. 

la N-{1 .3-dihydro-1-m6thyl-2-oxo-5-pb6nyl-1H-1 A-benzodiaz^ine-3-yl}-l\r-{[1 H-benzotriazole-5-yl]ur6e}, 

la N-{1,3-dihydro-1-m61hyl-2-oxo-5^ 

la N-0,3-dihydro-1-m6thyl-2-oxo-^ 

la N-{1,3^ihydro^m6thyl-2-oxo-5i^ 

nyljur6e}, 

la N-{1,3Kiihydro-1-m6%l-2-oxo-5-ph§nyM^ 
nyQurge}, 

la N-{1 ,3-dihydro-1 -n-propyl-2-oxo-5-ph6nyl-1 H-1 ,4-benzodiaz6pine-3-yi}-NT-{[3-(1 H-t§trazole-5-yl)ph§- 
nyfjur^e}, 

la IM-{1 t 3-dihydro-1 -[2-(S)-m6thylbutyl]-2-oxo-5-ph6nyl-1 H- 1 ,4-benzodiaz6pine-3-yl}-N*-{[3-(1 H-t6trazole-5- 
yf)ph6nyl]ur§e}, 

la N-{1 ,3-dihydro-1 -cyclopropylm6thyl-2-oxo-5-ph6nyl-1 H-1 ,4-benzodiaz6pine-3-yl}-N'-{[3-(1 H-tetrazole-5- 
yl)ph6nyl]ur§e}, 

la N-{3-)R,S)-2,3<Jihydro-5-(2-fluoroph6nyl)-1 -(2-m6thylpropyl)-2-oxo-1 H-1 ,4-benzodiaz6pine-3-yi}-N'-{[3- 
(t6trazole-5-yl)ph6nyi]ur6e} ( 

la N-{1 ,3-dihydro-1 -m&hyl-2-oxo-5-ph§nyl-1 H-1 ^-benzocfiaz^pine-S-ylJ-N'-tp-fN-ac^tylcarboxamidoJph^- 
nyl]ur6e} t 

la N-{1 ,3-di hydro 1 -m6thyl-2-oxo-5-ph6nyl-1 H-1,4-benzcxjia26pine-3-yO-N4[3-(N-(m^anesulfonyl)carboxa- 
mido)ph6nyl]ur6e}, 

la N41,3<Jihydro-1-m6thyl-2-oxo-5-^ 
mido)ph6nyl]ur§e}, 

la N-{1 ,3-dihydro-1 -m6thyl-2-oxo-5-ph6nyM H-1 ,4-benzodiaz§pine-3-yl}-Nr-{[3^^ 
nrudo)ph6nyi]urGe}, 

la N-{1 ,3-dihydro-1 -m6thyl-2-oxo-5-ph6nyt-l H-1 ,4*enzodiaz6pine-3-yl}-N^[3-(N-(2-propylaminocarbonyl) 
carboxamrdo)ph6nyl]ur§e}, 

la N-{1 ,3-dihydro-1 -cyclopropylm§thyl-2-oxo-5-ph6nyl-1 H-1 ,4-benzodiaz6pine-3-yl}-N'-{[3-(N-(ac6tyl)surfony- 
lamido)ph6nyf]ur6e} , 

la N-{1 ,3<*ihydro-1 -m6lhyl-2-oxo-5-ph6nyl-1 H-1 , 4-benzodiaz6pine-3-yl}-N , -{[3-(N-(1 , 1 -dimethyl ^thylcarbo 

nyl)sulfonamido)ph§nyI]ur6e} f 

la N-{1,3-dihydro-1-m^^-2-oxo^ 

carbonyl)sulfonannick))ph6nynur6e}, 

la N-{1 ,3-dihydro-1 -m6ttiyl-2-oxo-5-ph6nyl-1 H-1 ,4-benzcK^az^ne-3-yO-NH[3^N-(tert-butylaminocar^ 
nyl)sulfonamido)ph6nyl]ur6G}, 

la N-{1 ,3-dihydro-1 -m6thyl-2-oxo-5-ph6nyl-1 H-1 t 4-benzodiaz^ne^-yl}-N , -{[3-(N-(diph6nyIphos^ 
narnkto)ph6nyi]ur6e}, 

la N-J1 ,3-dihydro-1 -m6thyl-2-oxo-5-ph6nyl- 1 H-1 ,4-benzodiaz^ine-3-yl]-N'-{[3^ 
nyljur^e}, 

la N-{1,3KJihydro-1-m§th^^ 
nyfjur6e}. 

la N-{1,3-dihydro-1 -m§thyl-2-oxo-5-ph6nyl-1 H-1 ,4-benzodiaz6pine-3-yl} NH[3-(1 ,2,4-oxadiazole-5-one)ph6- 
nyflurSe}, 

la N-{1 ,3-dihydro-1 -cyclopropytm6thyl-2-oxo-5-ph6nyl-l H-1 ,4-benzodiaz6pine-3-yl}-N*-{l3-{1 ,2,4-oxadiazde- 
5-one)ph6nyt]ur6e} ( 

la N-{1,3KJihydrQ-1 -m§lhyl-2-oxo-5-ph6nyl-1 H-1 ,4-benzodiaz6pine-3-ylJ-N , -{I3-(2-axo-1 ,2,3,5-oxathiadiazole- 
4-yf)ph6nyQur§e}, 

la N-{1 , 3-di hydro- 1 -m6thyl-2-oxo-5-ph6nyl-1 H-1 ,4-berizodiaz^ne-3-y9-N*-{[3-(1 f 3,4-triazole-5-one)ph§- 
nyfjur^e}, 

ou set pharmaceutkjuemertt acceptable de celukl 
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3. Compose : 

N-{1 .3-dihydro-1 -m&hyl-2-oxo-5-ph6nyl-1 H-1 ,4-benzodiazepine-3-yl}-N'-{[3-(1 H-tetrazole-5-yl)phenyl]ur6e}, 
ou sel pharmaceutiquement acceptable de celui-ci. 

4. Compose: 

N-{1 ,3-dihydro-1 -[2-m6thyi]propyl-2-oxo-5-ph6nyl-1 H-1 ,4-1 ,4-benzodiaz§pine-3-yl}-N'-{[3-(1 H-tetrazoie-5- 
y0phertyf]ur6e}, ou sel pharmaceutiquement acceptable de celui-ci. 

5. Compost: 

N-{1 f 3-dihydro-1 -n-propyl-2-oxo-5-ph6nyl-1 H-1 ,4-benzodiaz^pine-3-yl}-N'-{[3-(1 H-t6trazole-5-yl)ph6- 
nyljuree}, ou sel pharmaceutiquement acceptable de celui-ci. 

6. Compos^:; 

N-{1 ,3-dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 t 4^enzodiaz6pine-3-yl}-N'-{[3-(N-(tert-butylsulfonyi)carboxa- 
mido)ph6nyl]ur6e}, ou sel pharmaceutiquement acceptable de celui-ci. 

7. Compost: 

N-{1 ,3-dihydro-l -methyl-2-oxo-5-phenyl-1 H-1 , 4-benzodiaz6pine-3-yl}-N*-{[3-(1 ,2,4-oxadiazole-5-one)phe- 
ny(]uree}, ou sel pharmaceutiquement acceptable de celui-ci. 

8. Compost: 

N-{1 t 3-dihydro-1 -cyclopropylm6thyl-2-oxo-5-ph6nyl-1 H-1 ,4-berizodiazepine-3-yl}-N'-{[3-(1 ,2,4-oxadiazole-5- 
one)phenyi]ur6e}, ou sel pharmaceutiquement acceptable de celui-ci. 

9. Composition pharmaceutique ayarrt une activity d'antagoniste de la choiecystokinine, comprenant un vehicule 
pharmaceutique et, dispers6e dans celui-ci, une quantite th6rapeutiquement efficace mais non toxique du com- 
post selon Tune quelconque des revendications 1 a 8. 

1 0. Utilisation d ? un compost selon Tune quelconque des revendications 1 k 8, pour la fabrication d'un medicament des- 
tine k produire une activity d'antagoniste de la choiecystokinine chez un mammifdre. 

1 1 . Utilisation d'un compost selon Tune quelconque des revendications 1 k 8, pour la fabrication d'un medicament des- 
tine k traiter des troubles d'anxiete chez un mammifere. 

1 2. Utilisation d'un compose selon rune quelconque des revendications 1 k 8, pour la fabrication d'un medicament des- 
tine k traiter des manifestations d'angoisse chez un rnammrtere. 

1 3w Utilisation d'un compose selon rune quelconque des revendications 1 k 8, pour la fabrication d'un medicament des- 
tine k traiter des maladies gastrointestinales chez un mantmifere. 

14. Utilisation d'un compose selon rune quelconque des revendications 1 k 8, pour la fabrication d'un medicament des- 
tine k traiter des troubles du syst&me nerveux central chez un mamrnrfere. 

1 5. Utilisation d'un compose selon rune quelconque des revendications 1 k 8. pour la fabrication d'un medicament des- 
tine k traiter des troubles oncotogiques chez un mamrrrif ere. 

1 6- Utilisation d'un compose selon rune quelconque des revendications 1 k 8, pour la fabrication d'un medicament des- 
tine k prevenir ou traiter la reponse de sewage produite par un trartement de tongue dur6e ou un usage chronique 
de drogues ou d'alcool chez un rrtammifere. 

1 7. Utilisation d'un compose selon Tune quelconque des revendications 1 k 8, pour la fabrication d'un medicament des- 
tine k induire le myosis k la suite d'examen ou d'operation intra-oculaire chez un rrarnrnjf&re. 
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18. Utilisation d'un compose selon Tune quelconque des revendications 1 & 8, pour la fabrication d'un medicament des- 
tine d induire une analgesie chez un mammifere. 

19. Utilisation d'un compost selon Tune quel conque des revendications 1 k 8, pour la fabrication d'un medicament 
destine £ pr6venir ou traiter des troubles neurodegen6ratifs chez un mammifere. 

20. Proc6de pour la preparation d'un compose selon Tune quelconque des revendications 1 & 8, comprenant le traite- 
merit d'un compose de formule 



dans laquelle R est tel que defini precedemment. ou f eventuellement, de son chlorhydrate correspondent par de 
la triethylamine et du triphosghene dans un solvant convenable, dans des conditions anhydres, suivi du traitement 
du compose intermediate obtenu par un derive de benzodiazepine de formule 



dans laquelle R 1 , R 2 et R 3 sont tels que definis precedemment, ou eventuellement son bromhydrate correspon- 
dant 



R-H 




R 3 
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